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NOTES s- 

1- INTEEPI2ET DW<J IN ACCOEDANCE WITH MIL-070327. 

2- BOWEf'lTEM 2> TO ITEMS I AND Z USIHG 

_B-iDEKTTlF'i PER. WDIOOZO^ .. 
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AMNTEBDBET DWG PEB MlL-D-70327 
B-SUPPLIER SUALL CONFORM TO QUALITY ASSURANCE 
8 PBOHSIONS SPECIFIED IN ND1013404 CLASS 3 
C-TUERE SUALL BE NO DOUBLE I HNS! MG VISIBLE 

OVER THE ENTIRE USABUe APERTURE 
D-THE GLASS SHALL EXHIBIT NO EVIDENCE OF 

STRAIN t 0R STRIAE. 

2-IHSPECTlON AND ACCEPTANCE 
A-MECWANICAL REQUIREMENTS 

I-APPROX. WEIGHT*20 POUNDS. 

- 2-FINISHt FILL CAST SURFACES AND RUB TOA 

SMOOTH FINISH, THEN APPLY TWO C8 COATS OF _ 

GfiAY ENAMEL COLOB NO- 26251 PER FeD-STD-593 
~ 5-TMt EMERGENT DAY SHALL BE. PAD At LE L, W1TH !N 
4 SECONDS TO THE ENT BANT RAY 

4- L' SEFULL kDERTURE \ *<o IHCWE9 _ 

5- DISTANCC BETWEEN CENT ESLINE5 OF“FNTRANT 
AND EMERGENT BUNDLES 9-0 TO 4.5 INCHES r __ 

' ‘Tens™ SJfflre.wim 5 ./4.« 6 ,,» E «t 6I «c« £S 

7- A SUITABLE HARD WOOD STORAGE CONTAINER 
SHALL BE SUPPLIED FOR EACH PRISM ASSY. 

8- APPLY IDENTIFICATION PLATE NO. I0I9I7I (AT KIC) 

USING CEMENT EC82G PER MIL-A-S032 

S-TUEEE SHALL BE SUFFICIENT INSULATION OF THE 
PDI5M TO INSURE NO DESOLUTION OP ALIGNMENT 
DEGRADATION BY UANDLING DUCING TEST UTILIZATION 
DUE TO THEGMAL*MECHANICAL STRESSES. . . . 

10-THE ENTRANT SURFACE OF THE PRISM SHALL HAVE_ 

A NON-REFLECTIVE COATING 

II -TRANSMISSION ■ AT WAVELENGTH SfcOO k SHALL NOT . 

- BE ATTENUATED IN INTENSITY DURING ONE PASSAGE 

- r» V/ ikl k 11^1 Ui-r k — — r> -*>. .... 


-2-90 H- - 3-85- 


UiS S!t Qi ± 


>« vr 




BY AN AMOUNT GQEATED THAN 30% 

<2-TEST ASSEMBLY AT 60°F ± 5*F, ROOM TEMPERATURE *5 e F 
AND IOO°F * 5°F. ’ 

13- GLASS SHALL BE BOROSILICATE CROWN 
TYPE 2 C&yZ-Z') 

14- HOLDING FIXTURE MATERIAL SHALL BE 
ALUMINUM! PER FED. CL.QQ-A-S.7I 

15- INSULATION (POTTING') MATERIAL SHALL BE 
A RIGID POLYURETHANE FOAM 



SEE NOTE 3 
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I-GENEBM. 

Lr INTERPRET DWG PEE MIL-D-70327 
B-SUPPL1EQ SUtvLL CONFORM TO QUALITY IvSSUCivNCE 
PROVISIONS SPECIFIED IN ND1015404 CLASS 3 
C-THEC6 SUM.L BE NO DOUBLE IMAGING VISIBLE 
„ OVER THE ENTICE USNBLB LPECTUBE 
’ D-TWE GLASS SHALL EXHIBIT NQ EVIDENCE OF 
! . STB (ON ^OR 'STRIKE, 

i-INSPECTION AND ACCEPTANCE “ . . . 

A-MECHANICAL QEQUIREMENTS . 

1 I-APPROX, WEIGHT-20 POUNDS- 
'2-FINISH: FILL CAST SURFACES AND RUB TO K 
:: SMOOTH FINISH,THEN APPLY TWO (?) COATS OF 
‘ . GRAY ENAMEL COLOR NO- 26251 PEO FED-STD-595 

I 3-TMEEMEEGENT PAY SUML BE PARALLEL WITHIN 
.. 4 SECONDS TO THE ENTRANT RAY * - 


4- LISEFULL ADECTUQE 1.6 INCHES ' ' —~ - _ 

5- DISTANCC BETWEEN CENTGI2LINES OF~ENTBANT._ 

AND EMERGENT BUNDLES 90 TO 4.5 INCHES ___ 

6- OYER4LL DIMENSIONS'- ’ 

LENGTH 15(4 INCHES,WIDTH 3 3 /4 INCHES,HE1GUT6 INCHES 

7- A SUITABLE HARD WOOD STORAGE CONTMNEB 
-SHIVLL.BE SUPPLIED FOB EACH PRISM ASSY. / 


@8- APPLY IDENTIFICATION PLATE NO-1019360(AT KIC) 

TJSIMG CEMENT EC826 PEE MIL-A-5092 ' ‘ . 

, 9-THERE SHALL BE SUFFICIENT INSULATION OF THE 
PQISM TO INSURE NO RESOLUTION OR ALIGNMENT 
DEGRADATION BY HANDLING DUQING TEST UTILI2AT10N 
DUE TO THERMAL^MECHANICAL STRESSES 
10-THE ENTRANT SURFACE OF THE PRISM SHAJLL HAVE - 
A NON- REFLECTIVE COATING 


Jl-TRANSMISSION AT WAVELENGTH SfcOO 1 SHALL NOT 
•» BE ATTENUATED IN INTENSITY : DURING C .46 PASSAGE 
,o by AN AMOUNT GREATER THAN 30V 

2 AMI IOO*F ± 5T AT 6 °° F * 5 ° F ' R °° M VMP6RATURB ±5°F 


IS-<3LASS &WALL BE BOROSIUCAT^ CROWN 
’ TYPE 2 (BSC-S') 

W-rHOLDING FIXTURE MATERIAL SHALL BE 


ALUKAINUNA PER FEEX CL.QQ-A-B7I 
IS-INSULATION (POTTINGl MATERIAL SHALL BE 
A RIGID POLMURETHANE- FOANA 
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1- GENERAL 

A- INTERPRET DWS PER MIL-0-70327 

B-SUPPUEQ SUALL CONFORM TO QUALITY kSSURfcNCE 

I P20F SI0NS SPECIFIED IN ND1013404 CLA3S 3 

; c-tmee; suall be mo double waging visible 

OVER THE ENTIRE USABLE APERTURE 

L D-THE GLASS SHALL EXHIBIT NO EVIDENCE OP 

STRAIN k OR STRIAE, 

2 - INSPECTON AND ACCfPTANCE 
A-MEO-ANICAL BEQL IRE KENT'S 

_ . I-APPROX. WEIGHT* 20 POUNDS- 

' _ 2-FINISH! FILL CAST SURFACES AND DUB TO A 

: : SMOOTH FINISH,THEN APPLY TWO (2) COATS OF 

GRAY ENAMEL COLOR NO- 2fc25l PER PED-STD-59S 
; 3-TUE EMERGENT DAY SHALL BE PARALLEL WITHIN 
4 SECONDS TO THE ENTRANT HAY 

4- UGETULL ADERTURE l.fc INCHES 

5- DISTANCE BETWEEN CENTERLINES OP ENTRANT 
AND EMEQGENT BUNDIES 9-0 TO 4.5 INCHES 

6- OYER ALL DIMENSIONS'- 

<&) LENGTH n ?{<. INCHES, WIDTH 3 8/4 INCHES,HEIGHT CLINCHES 

7- A SUITABLE HARD WOOD STORAGE CONTAINER 
SHALL BE SUPPLIED FOR EACH PRISM ASSY. 

©8- APPLY IDENTIFICATION PLATE NO- IOI93£O^T KIC.1 
USING CEMENT EC82G PER WL-A-5092 

S-THERE SUALL be SUFFICIENT INSULATION OF THE 
PDISM TO INSURE NO RESOLUTION OP ALIGNMENT 
DEGRADATION BY UANDLING DUQING TEST UTILIZATION 
DUE TO TUEQMALtMECHANICAL STRESSES 

l °"Z W Nn E ^ T DPc 1 T cr S T C =^ 0F TWE DBIS * SHALL HAVE 
A NON- REFLECTIVE COATING 

M-TCANSM'SSION'AT WAVELENGTH SfeOO I SHALL NOT 

: bvTu N ^^/iit NTENSITY during ONE PASSAGE 1 

l ? .^,^ c ^OUN T GREATER THAN 53-Vo (& 

■ AND IOO°F t5»F. AT 60 ° Ft5 ” F, ROOM TEMPERATUREt5 ° p 
lb-SLABS SHALL BE BOROSILICATE CROWN 

OPE 2 O&C-20 < 

14- HOLDING FIXTURE MATERIAL SHALL BE 
ALUKAINUVI RER FED CL.QQ-A-S7I 

15- INSULATION (POTTING'I material shall be. 

A RIGID POLYURETHANE foam 

3- RE®LMK&Me*JT; FOE CeeT'FlCATlOlU EQUIPMENT 

© use PAET MO. IO te &40 ; e&T (?0 RE Fl ECT INt PeiSM 

CEZJi Pic A.T 10H FIKTUEB.. 

4 -‘UNIT SHALL be PROVIDED WITH APROTECTWE. COVER 
(CljTOFIT OVER BOTH APERTURES." 

5^F0R STORAGE PLACE UNIT IN CONTAINER PART NO. 1019852. 
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BEOUIBEMENTS 

1- GENERAL 

to INTEQPQET DWG PEB MlL-D-70327 
B-SUPPLIED SUM.L CONFORM TO QUALITY LSSUBLNCE 
P20FSI0NS SPECIFIED IN NDIOIB404 CLASS 3 
C-TUEtG SUL.LL BE NO DOUBLE IMlHjlNG VISIBLE 
OVeC THE ENTIRE USKBLE NPERTUPE 
D-T-IE 0 l4BS SMALL EXHIBIT NO EVIDENCE OF 
5TBAN- OR STCI4C, 

2- IHSPECT'ON AND ACCEPTANCE 
A-MECHANICAL REQUIREMENTS 

1- APPQOK. WEIGHT = "20 POUNDS- 

2- finish: fill cast surfaces and rub to a 

SMOOTH FINISH,THEN APPLY TWO (2) COATS OF 
GRAY ENAMEL COLOR NO- 2<b1S\ PEB F60-STD-5S5 

3- TME EMERGENT DAY SHALL BE PARALLEL WITHIN 
4 SLCONDS TO THE ENT BANT HAT 

4- USE r UuL ADEDTURE I.& INCHES 

5- DISTANCC BETWEEN Cent££LINES OF ENTCANI 
AND EMERGENT BUNDLES 9-0 TO 4.5 INCHES 

fc-OYEfc ALL DIMENSIONS’. 

© LENGTH H INCHES,WIDTH 3 3/4 INCHES.HEIOHT 6* lUCHES 

7-A SUITABLE HARD WOOD STORAGE CONTAINER 5 
SHALL BE SUPPLIED FOE EACH PRlSM ASSY. 

(g) 8-APPLY IDENTIFICATION PLATE NO. 1019360 (^AT KG') 

USING CEMENT EC826 PER MIL-A-SOg?. J 

r™=!?™ MKLL BE sl,ff 'C'ENT INSULATION OF THE 
CDISM TO INSURE NO CESOLUTION OP ALIGNMENT 

^ UANDLIKJ6 DUQING TEST UTILIZATION 
DUE TO THERMAL*MECHANICAL STRESSES U " U * M ' UN 
|0-TuE ENTRANT SURFACE OF Tug PQISM SHALL HAVE 
A NON- REFLECTIVE COATING 

" Jf C k^--I / ' I ? SI0K< kJ WAVELENGTH SfeOOA SHALL NOT 

i2 R WaTSS" rSX'g.PZ 
I2 ‘ T ah 5 o T m E '.’!^F. 4T 60 ‘ F * 5 'll M„„u* EW 

1 EOROSILICATE CROWN 

14- HOLDiNG FIXTURE MATERIAL SHALL BE 
ALUMINUM PER FEDx CL.QQ-A-B7I 

15- INSOLATION (POT-TINS') MATERIAL SHALL BE 
A RIGID POLYURETHANE FOAM 

Re^ouzement; FOR certification EOOiPMEVJT 
fy, PAET mo. »0|£)8.4A, eETROREFLEaiNfc PRISM 

GY certification fiature. 5 

4-UNIT SHALL .BE PROVIDED WITH APROTECTIVE COVER 

^1) TO FIT OVER BOTH APERTURES: MMETOSLiCtEMI PUSTW PER Mil-P-S*-^ nw.«. v rfT 

ST FOR STORAGE PLACE UNIT IN CONTAINER PART NO. 1019852 ’ ^ 
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l-'GENEPAL - — ■ - 

hr INTERPRET DWG PER MIL-D-70327 . 

- B-SUPPUEB 5UALL CONFORM TO QUALITY ASSURANCE 
: t : -- PQOHSIONS SPECIFIED IN ND10154-04 CLASS S _ 

C-TUERE SUALL BE NO DOUBLE IMAGING VISIBLE 
OVER THE ENTIRE USABLE APERTURE — 

D-THE GLASS SHALL EXHIBIT NQ EVIDENCE OF 
V. STRAINER STRIAE. >■ 

2HNSPECTI0N AND ACCEPTANCE ' ~ -7 

A-MECHANICAL REQUIREMENTS . - * 

: l-APPBOX. WEI6HT-20 POUNDS. . -- 

z—j-finish: fill cast surfaces andt2ubto a 

Z7V SMOOTH FINISH,THEN APPLY TWO (2) COATS OF 
_ GRAY ENAMEL COLOR NO- 26251 PER FED-STD-5M 
J J-THE EMERGENT RAY SHALL BE PAWALlELJWITWIN 

4 SECONDS TO THE ENTRANTBAY. .... ™ _ 

V ‘4-USE FULL APERTURE' A. fc INCHES ' ' 

5-DISTANCE BETWEEN CENTERLINES OF ENTRANT^ 

* AND EMERGENT BUNDLES SO TO 4.5 INCHES 
7 i-OYERALL DIMENSIONS’- 

“ LENGTH 15£ INCHES,WIDTH 3 >/4 INCHES,HEIGHT6 INCHES 

7-A SUITABLE WARD WOOD STORAGE CONTAINER 

SHALL BE SUPPLIED FOR EACH PRISM ASSY. 

_V fl -APPLY IDENTIFICATION PLATE NO. I0I9ITI (AT KIC) .7 
: USING CEMENT EC81G PER MIL-A-5092 
. S-THERE SHALL BE SUFFICIENT INSULATION OF THE 
PQISM TO INSURE NO RESOLUTION OP ALIGNMENT 
DEGRADATION BY HAND! ING DURING TEST UTIL12ATI0N 
DUE TO THERMAL^MECHANICAL STRESSES - — 

10-TUE ENTRANT SURFACE OF THE DUISM SHALL HAVE __ 

,, A NON-REFLECTIVE COATING 
' •„ II-TRANSMISSION< AT WAVELENGTH 5G00 V SHALL NOT 

— BE ATTENUATED IN INTENSITY DURING ONE PASSAGE 
by AN AMOUNT GQEATER THAN 30Vo 

‘ 12 ' AND 1 ICO“F *5*F AT 6 °° F± 5y ’ ROOM TEMp eRATURE t5*F 
I2HSLAS5 SHALL BE BOROSILICATE CROWN -7777"" 
TYPE 2 CBSC-2') . ; 77 

' M-r HOLDING FIXTURE MATERIAL SHA LL BE.._ 

ALUMINUM PER FED CL.QQ-A-B7I 7—777: 

IS-INSULATION (POTTING') MATERIAL SHALL BE 

A RIGID POLYURETHANE FOAM — 
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NOTES ; 

I-INTERPRET DWG, IN ACCORDANCE WITH MIL-D-70327 
2 .-identify - using nasa owq. no. ,rev letter and 

_ MFRS SYMBOL PER ND\0020IR (BAGGED OR TAGGED). 
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N.QIE& 

1- INTERPRET DWQ IN ACCORDANCE WITH MIL-D-70327 
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I. INTffcpRfl’ PER MU.-P-70327. 

** N0T SOURED WITH 

LCdw^ E OR SELF-LOCKING MOTS 

ToJ&e s^ with loctite per mu.-5-22473, 

i A DEHV PE. R NO 40022 n. 

A 3 . r JviS & 1,42,61 AND 30 TO BE BLACKEUED 
F Jr MIL -3324, CLASS 3. 

ItJmS I' 8 AND "9 * RE SUPPLIED AS ACCESSORIES. 

TEM 39 TO ALIGN STAR WITH RORMOR 

x»s. 

tTEM \00 TO OBTA\R MAXIMUM 
T\ON AS SPECIFIED IN PS1010977 
-*PING AND STORAGE INSTALL THIS 
A CARRYING* CASE \0\99ST (REF). 

ITEM NO. \ZZ TO ITEM HO. 5 5 
y- r G ADHESIVE ?ER VA\L-K-509t,TYPEm 
A- . -ECIF\ED IN PS 1049977. 

AF V F>LATEJDENT4FICAT40N PER ND40O22I3 $ 

■*;JEE PER NO400202.3 . 

MS MICROMETERS IN M40 POSITION 
Hi STARS AND C'SINK.FOR CONE POINT 
TT SCREWS SO°X.OS3DIA. 

EN CLEAR AREA OF FILTER ASSY (\TEWI 44) 

. ER CLEAR AREA OF FILTER ASST (ttUAttO 
>10 ALlSlS. WITH 
-ENTER. 

C MOVE SHOES TO EXTREME POSITIONS WITH 
MICROMETER SCREWS. BACK OFF TWO TURNS. 

AT THESE POSITIONS APPLY ITEMS I3S ANP 440 
TO MICROMETER BARREL AS SHOWN. 

2>. lapped surface of clamping Plate to face mirror, 
all glass io be assemoi-ep iM accordance with 
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REVISIONS >6 //&£> 2/e/c r - 

DESCRIPTION I DATE I APPROVAL 


l-l FURPOBH. This specification establishes the requi r em ent s for tho Star and 
Horizon Simulator. 

2 DRSCRIFTIOH. Tho Star and Horizon Siaulator la a 2-Inch Clear Aperture 
Refracting Autocollimator with an accessory array of reflecting mirrors to view 
pairs of aperture concentrically and is used to check photometric response and 
allgpnent of the Star Tracker and Horizon Sensor, which are components of the 
Optical Unit As seal) ly (OUA). The Simulator provides two variable magni tude 
iter images 'and a horizon of variable intensity » 

3 KSXOS CHARACTBUSnCS. 

3-1 (HUERAL. 

3.I.I Size and Configuration , The Simulator shall incorporate a shroud to 
exclude all extraneous light from entering the Optics subsystem during photo¬ 
metric testing. It shall be portable in design and dimensioned such that it 
can be easily «-**»** into holding fixtures required for Receiving and 
Inspection testing. Optical Subsystem testing, GU System testing and Post 
Tw-feAi testing. The Simulator shall fit into a space 10 inches in 

length msasurea parallel, te tme 0*1 optical air's. 


3-1.2 Mounting. The Siaulator shall have a stable m ea ns of mounting 

and shall be capable of withstanding bench handling as normally practiced with 
precision optica. 

3-I.3 Star Magnitude . Variation in star magnitude and horizon intensity shall 
be accomplished with continuous neutral density filters. 

3-l.b Autocoii*■***«» Foftiur,. The Simulator shall have an autocolllmation 
feature to be used far supplemental a li g n m ent checks. 


3-b OPTICAL REQUIREMENTS. 

3-4.1 Aperture Size . The Simulator shall have two separate folding mirror 
assemblies. 6oe mirror assembly shall accomodate the n eed s of the Horizon 
Photometer and Landmark LOB measurements. The secomd mirror assembly shall 
accomodate the Tracker and Star LOS measurements. 

3-4.2 Locating Device . The unit shall include means of assuring that the 
apertures are concentric with the corresponding apertures of the unit under 
test within 0.062 inches. 

3-5 MKHAK1CAL STABILITY. 

3-5.1 Stability . The unit shall remain stable to the degree necessary to m 
the optical and photometric accuracy requirements as outlined in paragraphs 
3 2.1, 3-2.2 and 3-3.2 for a period of 4 hours and throughout a temperature 
range of 72* ± 5*F. 


3-1.5 Power Supply . A separate regulated power supply shall be provided to 
support the Star and Horizon Simulator electrical requirements. 

3 1.6 Dust Covers . The Simulator shall include dust covers for all expoeed 
optics. 

3-2 STAR SIMUIATOR. 

3-2.1 Star Simulation . The Simulation shall consist of two stars, a 6 ± 1 
second star and a 30 second maximum star, both having a variable S-4 photoelectric 
mgpitude from -0.5 to +L.0 and capable of being calibrated to an accuracy of 

* 

Either star shall be capable of being received simultaneously by: 

a) The STLOB and the Star Tracker Photometer 

b) The LLOB and the Horizon Photometer 

3-2.2 Star Positioning . The Simulator shall be capable of positioning the star 
within a full field of 1*. It shall provide a micrometer readout for the star 
position to 1 arc second or better. Accuracy of this readout with respect to 
overall error of the Simulator shall be ± 3 arc seconds or better when using 
the central 20 are minutes of the field and ± 5 are seconds or better when using 
the remainder of the 60 minute field. A conversion factor from micromater reading 
to are second can be used. 

3-3 HQRIZ02 SIMULATOR. 

3-3.I Horizon Size . The Horizon Size shall lie 30 are minutes minimum. 

3-3.2 Horizon Simulation . The Horizon Simulation shall have a variable 
* intensity capable of being calibrated to ± with a maximum to minimum 
intensity ratio of greater than 6 to 1. The 50^ intensity level of an 
arbitrary intensity shall be determined to an accuracy of 3 $ (vhen 

constantly monitored using a recording photometer) with a design goal of 
2^ accuracy. The variable intensity horizon shall be capable of being 
varied over the entire range in a time period of 1 minute. The Horizon Simulation 
shall have the same spectral content as the Star Simulation and a magnitude 
compatible to the horizon sensor of the OuA over the range of 6 to 1. 
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NOTES: 

1. INTERPRET DWG PER MIL-D- lOhtl. 

2. SOLDER LEADS TO ETCHED BOARD PER 

ND . COE:07 I.. 

3. ALL DIODES AND TRANSISTORS ©HALL bb SCLDERE.D Tc 
BOARD UTILIZING A THERMAL SHOnT ATTACHED 

TO COMPONENT LEAD PER ND '0C?_O71. 

A. SLEEVE T\,T2 AND T3 WITH ITEM NO. 4B. 

S COT ITEM Al> TO PROPER LENGTH A<b SHONNN 
m ChJkrt o 

S, "" u 2 t bE- CCVPCNENTE. USTEE \N CUARTb A, B, KHD C To BE 
SELECTED IN ACCOROAMCE WTH INSPECTION ANO TEST 
p^OCEDORES LISTED CN iC.9©60 Cn H 
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fl&RWCT DWG PER (AIL-D-1D327 
2 ITEM NUMBERS 3 AND 32 ARE TO BE BLACKENED 
' PER M1L-C-13324 CLASS 3 
3. IDENTIFY USING NASA DRAWINC NUMBER. 
REVISION LETTER AND MANUFACTURERS SYMBOL 
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NOTES: 

». INTERPRET PER MlL-D-TOSZl. 

Z. GENERAL MACHINING STANDARDS PER (ND1002078. 

3. REMOVE E>URR^ PER NPIOOZCT? 4 ?. 

4. FINISH '& UNLESS OTHERWISE. SPECIFIED. 

5. surfaces Os* - ) mar<eo x'tose m line within .ooi. 

€». AL\GM AND DOWEL P\N \TE_T\ NO. 17 AFTER MACHINING 

OF ITEn NO. 2 IS COMPLETED. 

7. IDENTIFY USING NASA DRAWING NO., REVISION LETTER. 
AND MANUFACTURER'S SYMBOL PER NDlOOl.Ol^. 
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1. SCOPE 

1. 1 This specification establishes the detail requirements for complete 

identification and acceptance of the G & N Fixture Stand P/N 1019926. 

2. APPLICABLE DOCUMENTS 

2. 1 Effective Issues. The following documents form a part of this specification 

to the extent specified herein. 

2.1.1 Unless otherwise specified herein, Military and Government Standards 

and specifications shall be the issue in effect on the date of request for 
proposal or invitation to bid. 

SPECIFICATIONS 


APOLLO G&N 
ND 1002023 
ND 1002214 

DRAWINGS 

APOLLO G&N 

1019926 

1019977 

1019970 

1900014 

1019769 


Serialization, General Specification For 

Preservation, Packaging, Container 

Marking and Packaging, General Requirements 

For 


G&N Fixture Stand 
Star-Horizon Simulator 

Star -Horizon Simulator Certification Fixture 

G&N Fixture 

Shaft Accuracy Tester 


Copies of Specifications, Standards, Drawings, Bulletins and Publications 
required by suppliers in connection with specific procurement functions 
should be obtained from the Procuring Activity or as directed by the 
Contracting Officer. 
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Conflicting Requirements. In the event of conflict between the require¬ 
ments of the contract, this Specification and the documents listed in this 
sectidn, the following order of precedence shall apply and the Contractor 
shall notify MIT Apollo Management of the conflict as soon as it is de¬ 
termined. 

a. The contract. 

b. This Specification. 

c. Documents listed in this section. 

3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 ALIGNMENT 

With the G&N Fixture Stand mounted on either the G&N Fixture (1900014) 
or the Shaft Accuracy Tester (1019769), the G&N Fixture Stand shall be 
capable of aligning the Star-Horizon Simulator (1019977) optical axis to 
the optical axis of the Star-Horizon Simulator Certification Fixture 
(1019970) within _+ 3.5 arc minutes. The G&N Fixture Stand shall also 
be capable of aligning the optical and translational axis of the Star- 
Horizon Simulator to the Optical Unit Assembly (2011000) as specified 
in Table 1 below. 


Fixture 

Tilt 

Position 

Simulator 

Star 

Flooded 

OUA 

Photometer 

Simulator 

Optical Axis 

To SXT LOS 

Simulator 
Translation Axes 

To SXT Reticle 

Axes 

0° 

30 sec 

Horizon 

LLOS + 2.5 min 

_+ 10 min 

15° 

6 sec 

Star Tracker 

SLOS +2.5 min 

+ 10 min 

0° 

6 sec 

Star Tracker 

SLOS + 2.5 min 

_+ 10 min 







Table I 
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3.1.2 STABILITY 

The GfcN Fixture Stand shall remain stable to the degree necessary to 
meet the optical and photometric accuracy requirements stated in para. ; 

3.1.1 for a period of 4 hours when the ambient temperature is varied 
from 67°F to 77®F. 

3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with j 

Apollo GfcN Drawing 1019926 and all drawings and engineering data re¬ 
ferenced therein. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 General - The Contractor responsible for the manufacture of the assembly 
shall be responsible for the accomplishment of each tost required herein. 

4.1.1 The failure on an end product to pass any examination or test of this 

section will automatically classify the unit as nonconforming. Whoa non¬ 
conformance units are corrected by the Contractor, the unit shall bo 
reinspected. When corrective action has been taken, the reinspection of J 

a nonconforming unit may be limited to the test or examination which defined | 
the nonconformance or, when so directed by the cognisant inspector, a f 

complete re-examination and retest of the unit may be required. Non- ? 

conforming units which have not been corrected will be considered for 
acceptance only upon-formal application by the Contractor to the cognisant 
NASA representative. | 

4.1.2 Test Conditions. 1 

4. 1.2.1 Environmental. Unless otherwise specified, the assemblies shall be f 

tested under the following ambient conditions: . 

(a) Temperature: 25° + 10°C * 

(b) Relative Humidity: 90% max. 

(c) Barometric Pressure: 23 to 32 inches of Hg 
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4.2 SPECIAL TESTS 

The first article produced by any vendor under the provisions of this 
Procurement Specification shall be subjected to additional tests prior 
to selloff to determine compatability with prime mission requirements 
as specified and referenced herein. These tests shall be subject to 
approval by MIT. or its designated representative, and shall be held in 
the vendor's plant or at any NASA designated Field Site as applicable. 

4.2.1 The GIkN Fixture Stand shall demonstrate its capability to align the Star* 
Horison Simulator to the Star-Horison Simulator Certification Fixture 
through the temp range specified in par. 3.1.2. 

4.2.2 The GfcN Fixture Stand shall demonstrate its capability to align the Star- 
Horisen Simulator to the OUA through the temp range specified in 3. 1.2 
and 3.1.1. 

* 

4.2.3 The GltN Fixture Stand shall demonstrate its capability to support certi¬ 
fication of the Star-Horison Simulator as specified in 3.1.1. 

4.3 Visual and Mechanical Inspection. A comprehensive inspection shall be 
made of the Stand to determine the extent of compliance with the require¬ 
ments of this specification and the applicable NASA drawing 1019926. and 
shall include determination of at least the following. 

Sise. dimension, tolerance, appearance and markings. 

Adequacy of materials, parts and subassemblies, compliance 
with specific ratings and conformance to applicable specifications. 

Finish, coatings, construction, markings, and nameplates, 
as applicable. 

Wiring, cabling, welding, soldering, color coding, and terminals, 
as applicable. 

Workmanship and cleanup. 
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1. 


SCOPE 


1.1 


This specification establishes the detail requirements for 
complete identification and acceptance of the Star-Horizon 
Simulator Mounting Fixture PART No. 1019926. 


1.2 


Product Configuration Baseline Acceptances 


1 . 2.1 


The product configuration baseline shall be established 
by F. A. C. I. of the end item Serial No. . This 

unit and all subsequent units regardless of intended use 
shall be accepted to the configuration defined by Serial 
No. unless formally approved otherwise as required 

by ANA Bulletin No. 445. 


2 . 


APPLICABLE DOCUMENTS 


2.1 


Effective Issues. The following documents form a part of 
this specification to the extent specified herein. 


2 . 1.1 


Unless otherwise specified herein. Military and Government 
Standards and specifications shall be the issue in effect 
on the date of request for proposal or invitation to bid. 


SPECIFICATIONS 


Apollo G£N 
ND 1002023 
ND 1002214 


Serialization, General Specification For 


Preservation, Packaging, Container Marking 
and Packaging, General Requirements For. 


DRAWINGS 


Apollo GfcN 

1019926 

1019977 

1019970 

1900014 

1019769 


Star-Horizon Simulator Mounting Fixture 
Star-Horizon Simulator 

Star-Horizon Simulator Certification Fixture 
G and N Fixture 
Shaft Accuracy Tester 
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Copies of Specifications, Standards, Drawings, Bulletins 
and Publications required by suppliers in connection with 
specific procurement functions should be obtained from the 
Procuring Activity or as directed by the Contracting Officer. 

Conflicting Requirements. In the event of conflict between 
the requirements of the contract, this Specification and 
the documents listed in this section, the following order 
of precedence shall apply and the Contractor shall notify 
MIT Apollo Management of the conflict as soon as it is 
determined. 

a. The contract. 

b. This Specification. 

c. Documents listed in this section. 

3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 ALIGNMENT 

With the Star-Horizon Simulator Mounting Fixture mounted 
on either the G6N Fixture (1900014) or the Shaft Accuracy 
Tester (1019769), the Star-Horizon Simulator Mounting 
Fixture shall be capable of aligning the Star-Horizon Simu¬ 
lator (1019977) optical axis to the optical axis of the 
Star-Horizon Simulator Certification Fixture (1019970) 
within ♦ 3.5 arc minutes. The Star-Horizon Simulator 
Mounting Fixture shall also be capable of aligning the 
optical and translational axis of the Star-Horizon Simulator 
to the Optical Unit Assembly (2011000) as specified in 
table 1. below. 


. .... .1_!_Li 


Fixture 

Tilt 

Position 

Simulator 

Star 

Flooded 

OUA 

Photometer 

Simulator 
Optical Axis 

To SXT LOS 

Simulator 

Translation Axes i 

To SXT Reticle 

Axes 3 

0® 

30 sec 

Horizon 

LLOS +2.5 min 

... — 

15° 

6 sec 

Star Tracker 

SLOS +2.5 min 

♦ 3 sec 



Table 1. 
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3.1.2 STABILITY 

The Star-Horizon Simulator Mounting Fixture shall remain 
stable to the degree necessary to meet the optical and 
photometric accuracy requirements stated in para 3.1.1 for 
a period of 4 hours when the ambient temperature is varied 
from 67°F to 77°F. 

3.2.1 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in 

accordance with Apollo GSN Drawing 1019926 and all drawings 
and engineering data referenced therein. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 General - The Contractor responsible for the manufacture 

of the assembly shall be responsible for the accomplishment 
of each test required herein. 

4.1.1 The failure on an end product to pass any examination or 
test of this section will automatically classify the unit 
as nonconforming. When nonconformance units are corrected 
by the Contractor, the unit shall be reinspected. When 
corrective action has been taken, the reinspection of a 
nonconforming unit may be limited to the test or examination 
which defined the nonconformance or, when so directed by 

the cognizant inspector, a complete re-examination and retest 
of the unit may be required. Nonconforming units which 
have not been corrected will be considered for acceptance 
only upon-formal application by the Contractor to the 
cognizant NASA representative. 

4.1.2 Test Conditions. 

4.1.2.1 Environmental. Unless otherwise specified, the assemblies 
shall be tested under the following ambient conditions: 

• • 

(a) Temperature: 2S + 10 C 

(b) Relative Humidity: 90% max. 

(c) Barometric Pressure: 23 to 32 inches of Hg 
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4.2 SPECIAL TESTS 

The first article produced by any vendor under.the provisions 
of this Procurement Specification shall be subjected to 
additional tests prior to selloff to determine compatability 
with prime mission requirements as specified and referenced 
herein. These tests shall be subject to approval.by MIT, or 
its designated representative, and shall be held.in the 
vendor 1 s plant or at any NASA designated Field Site as 
applicable. 

4.2.1 The Star-Horizon Simulator Mounting Fixture shall demonstrate 
its capability to align the Star-Horizon Simulator to the 
Star-Horizon Simulator Certification Fixture through the 
temp range specified in par. 3.1.2. 

4.2.2 The Star-Horizon Simulator Mounting Fixture.shall demon¬ 
strate its capability to align the Star-Horizon Simulator 
to the OUA through the temp rangi specified in 3.1.2. 

4.2.3 The Star-Horizon Simulator Mounting Fixture shall demon¬ 
strate its capability to support certification of the 
Star-Horizon Simulator. 

4.3 Visual and Mechanical Inspection. A comprehensive inspection 
shall be made of the Fixture to determine the extent of 
compliance with the requirements of this specification and 
the applicable NASA drawing 1019926, and shall include deter¬ 
mination of at least the following. 

Size, dimension, tolerance, appearance and markings. 

Adequacy of materials, parts and subassemblies com¬ 
pliance with specific ratings and conformance to 
applicable specifications. 

Finish, coatings, construction, markings, and name¬ 
plates, as applicable. 

Wiring, cabling, welding, soldering, color coding, and 
terminals, as applicable. 


r 4 *, ^ 


Workmanship and cleanup 
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PREPARATION FOR DELIVERY 

Preservation and Packaging. The Fixture shall be preserved 
and packaged in accordance with ND 1002214. 

NOTES 

The special tests designated in paragraph 4.4 shall be 
performed on the first article produced by any vendor to 
assure compliance with prime mission requirements as speci¬ 
fied and referenced therein. 
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1. SCOPE 

*•1 This specification establishes the detail requirements for complete 

identification and acceptance of the Auxiliary Precision Test Fixture 
Stand Part No. 1019962. 

1*2 Product Configuration Baseline Acceptances. 

1.2.1 The product configuration baseline shall be established by F. A. C. I. 

of the end item Serial No. . This unit and all subsequent 

units regardless of intended use shall be accepted to the configuration 
defined by Serial No. unless formally approved other¬ 

wise as required by ANA Bulletin No. 445. 

2. APPLICABLE DOCUMENTS 


2* 1 Effective Issues. The following documents form a part of this specifi¬ 

cation to the extent specified herein. 

2.1.1 Unless otherwise specified herein. Military and Government Standards 

and specifications shall be the issue in effect on the date of request for 
proposal or invitati n to bid. 

SPECIFICATIONS 

Apollo G&N 

ND 1002023 Serialization, General Specification For 


ND 1002214 Preservation, Packaging, Container Marking 

and Packaging, General Requirements For 


DRAWINGS 


Apollo G&N 

1019962 Auxiliary Precision Test Fixture Stand 

1019977 Star—Horizon Simulator 


2 . 
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2011000 Optical Unit Assembly 

1017410 5" Autocollimator 

1019970 Star-Horizon Simulator Certification Fixture 

Copies of Specifications, Standards, Drawings, Bulletins and Publica¬ 

tions required by suppliers in connection with specific procurement 
functions should be obtained from the Procuring Activity or as directed 
by the Contracting Officer. 

Conflicting Requirements. In the event of conflict between the require¬ 
ments of the contract, this Specification and the documents listed in 
this section, the following order of precedence shall apply and the Con¬ 
tractor shall notify MIT Apollo Management of the conflict as soon as 
it is determined. 

a. The contract. 

b. This Specification. 

c. Documents listed in this section. 

3. REQUIREMENTS 

3. PERFORMANCE 

3.1.1 ALIGNMENT 

The Auxiliary Precision Test Fixture shall be capable of aligning the 
Star-Horizon Simulator (1019977) optical axis to the optical axis of the 
Star-Horizon Simulator Certification Fixture (1019970) within ± 3. 5 
arc minutes. The Auxiliary Precision Test Fixture shall also be 
capable of aligning the optical and translational axis of the Star-Horizon 
Simulator to the Optical Unit Assembly (2011000) as specified in table 1. 
below. 
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Table K 


Fixture 

Tilt 

Position 

Simulator 

Star 

Flooded 

OUA 

Photometer 

Simulator 

Optical Axis 

To SXT LOS 

Simulator 
Translation Axes 
To SXT Reticle 
Axes 

0 b 

30 sec 

Horizon 

LLOS ±2. 5 min. 

± 10 min. 

15° 

6 see 

Star Tracker 

SLOS + 2.5 min. 

± 10 min. 

0° 

i 6 sec 

Star Tracker 

SLOS + 2. 5 min. 

± 10 min. 


3.1.2 STABILITY 


The Auxiliary Precision Test Fixture shall remain stable to the 
degree necessary to meet the optical and photometric accuracy require"* 
ments stated in para. 3, 1.1 for a period of 4 hours when the ambient 
temperature is varied from 67° to 77°F. 

3. 2 PRODUCT CONFIGURATION 

3*2.1 Drawings. The configuration of the assembly shall be in accordance 

with Apollo GlcN Drawing 1019962 and all drawings and engineering 
data referenced therein. 

4. QUALITY ASSURANCE PROVISIONS 

* General. The Contractor responsible for the manufacture of the 

Stand shall be responsible for the accomplishment of each test required 
herein. 

4,1.1 The failure on an end product to pass any examination or test of this 

section will automatically classify the unit as nonconforming. When 
nonconformance units are corrected by the Contractor, the unit shall 
be reinspected. When corrective action has been taken, the reinspec¬ 
tion of a nonconforming unit may be limited to the test or examination 
which defined the nonconformance or, when so directed by the cogni¬ 
sant inspector, a complete re-examination and retest of the unit may 
be required. Nonconforming units which have not been corrected will 
be considered for acceptance only upon formal application by the Coir- 

tractor to the cognizant NASA representative. 
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4. 1.2 Test Conditions. 


4.1.2.1 Environmental. Unless otherwise specified, the assemblies shall be 
tested under the following ambient conditions: 

(a) Temperature: 25° C ± 10°C 

(b) Relative Humidity: 90% max. 

(c) Barometric Pressure: 23 to 32 inches of Hg 

4.2 SPECIAL TESTS 


4.2. 1 


4.2.2 


4.2. 3 


4.2.4 


4.3 


The first article produced by any vendor under the provisions of this 
Procurement Specification shall be subjected to additional tests prior 
to selloff to determine compatability with prime mission requirements 
as specified and referenced herein. These tests shall be subject to 
approval by MIT, or its designated representative, and shall be held 
in the vendor*s plant or at any NASA designated Field Site as applicable. 

The Auxiliary Precision Test Fixture shall demonstrate its capability 
to align the Star-Horizon Simulator to the Star—Horizon Simulator 
Certification Fixture through the temperature range specified in par. 

3. 1. 2 and para. 3.1.1. 

The Auxiliary Precision Test Fixture shall demonstrate its capability 
to align the Star - Horizon Simulator to the OUA through the temperature 
range specified in par. 3.1. 2 and par. 3. 1. 1. 

The Auxiliary Precision Test Fixture shall demonstrate its capability 
to support certification of the Star-Horizon Simulator as specified in 
par. 2. 1.1. 

The Auxiliary Precision Test Fixture shall demonstrate the capability 
of mounting the 5 inch autocollimator (1017410) to view the OUA, and 
measure parallelism of SLOS and LLOS. 

Visual and Mechanical Inspection. A comprehensive inspection shall 
be made of the Stand to determine the extent of compliance with the 
requirements of this specification and the applicable NASA drawing 
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specified in section 2, and shall include determination of at least 
the following: 

1. Size, dimension, tolerance, appearance and markings. 

2. Adequacy of materials, parts, and subassemblies; compliance 
with specific ratings and conformance to applicable specifications. 

Finish coatings, construction, markings, and nameplates, as 
applicable. 

4. Wiring, cabling, welding, soldering, color coding, and terminals, 
as applicable. 

5. Workmanship and cleanup. 

PREPARATION FOR DELIVERY 

PRESERVATION AND PACKAGING. Th. Stand .hall b. pre.nrv.d and 
packaged in accordance with ND 1002214. 

NOTES. 

The special tests designated in paragraph 4. 3 shall be performed on the 
first article produced by any vendor to assure compliance with prime 
mission requirements as specified and referenced therein. 
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1. SCOPE 

1 l This specification establishes the detail requirements for 

complete identification and acceptance of the Auxiliary 
Precision Test Fixture Stand Part Ho. 1019962. 

1.2 Product Configuration Baseline Acceptances. 

1.2.1 The product configuration baseline shall be established 

by F. A. C. I. of the end item Serial No. # . This 

unit and all subsequent units regardless of intended use 
shall be accepted to the configuration defined by Serial 
No. unless formally approved otherwise as required 

by ANA Bulletin No. 445. 

2. APPLICABLE DOCUMENTS 

2.1 Effective Issues. The following documents form a part of 
this specification to the extent specified herein. 

2.1.1 Unless otherwise specified herein, Military and Government 
Standards and specifications shall be the issue m effect 
on the date of request for proposal or invitation to bid. 


SPECIFICATIONS 

Apollo G6N 
ND 1002023 
ND 1002214 


DRAWINGS 


Apollo GfcN 
1019962 
1019977 
1900014 
1019769 
2011000 
1017410 


Serialization, General Specification For 

Preservation, Packaging, Container Marking 
and Packaging, General Requirements For 


Auxiliary Precision Test Fixture Stand 

Star-Horizon Simulator 

G t N Fixture 

Shaft Accuracy Tester 

Optical Unit Assembly 

5” Autocollimator 
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3.1.1 


Copies of Specifications, Standards, Drawings, Bulletins 
and Publications required by suppliers in connection with 
specific procurement•functions should be obtained.from the 
Procuring Activity or as directed by the Contracting Officer. 

Conflicting Requirements. In the event of conflict between 
the requirements of the contract, this Specification and 
the documents listed in this section, the following order 
of precedence shall apply and the Contractor shall notify 
HIT Apollo Management of the conflict as soon as it is 
determined. 

a. The contract. 

b. This Specification. 

c. Documents listed in this section. 


3. REQUIREMENTS 

3.1 PERFORMANCE 


ALIGNMENT 


The Auxiliary Precision Test Fixture shall be capable of 
aligning the Star-Horizon Simulator (1019977) optical 
axis to the optical axis of the Star-Horizon Simulator 
Certification Fixture (1019970) within ♦ 3.5 arc minutes. 
The Auxiliary Precision Test Fixture shill also be capable 
of aligning the optical and translational axis of the Star- 
Horizon Simulator to the Optical Unit Assembly ' nn '‘' nnn ' 


(2011000) 


as 

specified in 

table 1. below. 



Fixture 

Tilt 

Position 

Simulator 

Star 

Flooded 

OUA 

Photometer 

Simulator 
Optical Axis 

To SXT LOS 

Simulator 

Translation Axes 

To SXT Reticle 

Axes 

0° 

30 *860 

Horizon 

LLOS +2.5 min 

| 

15° 

6 sec 

Star Tracker 

, ■■ ■■ .... 4. 

SL0S +2.5 min 

♦ 3 sec 1 

i 

.. ... n 


Table 1. 










Apollo GEN Specification 

PS 1019962 

Rev. 


3.1.2 STABILITY 

The Auxiliary Precision Test Fixture shall remain stable to 
the degree necessary to meet the optical and photometric 
accuracy requirements stated in para 3.1.1 for a period of 
4 hours when the ambient temperature is varied from 67°F to 
77°F. 

3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in 

accordance with Apollo GEN Drawing 1019962 and all drawings 
and engineering data referenced therein. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 General. The Contractor responsible for the manufacture 

of the Stand shall be responsible for the accomplishment 
of each test required herein. 

4.1.1 The failure on an end product to pass any examination or 
test of this section will automatically classify the unit 
as nonconforming. When nonconformance units are corrected 
by the Contractor, the unit shall be reinspected. When 
corrective action has been taken, the reinspection of a 
nonconforming unit may be limited to the test or examination 
which defined the nonconformance or, when so directed by 

the cognizant inspector, a complete re-examination and retest 
of the unit may be required. Nonconforming units which 
have not been corrected will be considered for acceptance 
only upon-formal application by the Contractor to the cogni¬ 
zant NASA representative. 

4.1.2 Test Condtions. 

4.1.2.1 Environmental. Unless otherwise specified, the assemblies 
shall be tested under the following ambient conditions: 

(a) Temperature: 25® C ♦ 10® C 

(b) Relative Humidity: 90% max. 


(c) Barometric Pressure: 23 to 32 inches of Hg 
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•1.2 SPECIAL TESTS 

The first article produced by any vendor under the provisions 
of this Procurement Specification shall be subjected to 
additional tests prior to selloff to determine compatability 
with prime mission requirements as specified and referenced 
herein. These tests shall be subject to approval by MIT, 
or its designated representative, and shall be held in the 
vendor's plant or at any NASA designated Field Site as 
applicable. 

4.2.1 The Auxiliary Precision Test Fixture shall demonstrate its 
capability to align the Star-Horizon Simulator to the Star- 
Horizon Simulator Certification Fixture througlu thte temp’ d 
tange specified in par 3.1.2. 

4.2.2 The Auxiliary Precision Test Fixture shall demonstrate its 
capability to align the Star-Horizon Simulator to the OUA 
through the temp rarige specified in par 3.1.2. 

4.2.3 The Auxiliary Precision Test Fixture shall demonstrate its 
capability to support certification of the Star-Horizon 
Simulator. 

4.3 Visual and Mechanical Inspection. A comprehensive inspec¬ 
tion shall be made of the Stand to determine the extent of 
compliance with the requirements of this specification and 
the applicable NASA drawing specified in section 2, and 
shall include determination of at least the following: 

1. Size, dimension, tolerance, appearance and markings. 

2. Adequacy of materials, parts, and subassemblies; 
compliance with specific ratings and conformance 
to applicable specifications. 

3. Finish coatings, construction, markings, and 
nameplates, as applicable. 

4. Wiring, cabling, welding, soldering, color coding, 
and terminals, as applicable. 

5. Workmanship and cleanup. 
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5.THE CONDITIONS OF NOTE 4 SHALL BE OBTAINED BY MACHINING OF SPACER 
DRAWING 1022285 WHICH IS ITEM 4 ON DWG |0228<*0 AND SECURING 
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7. FOR SHIPPING AND STORAGE INSTALL THIS UNIT IN 
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retest of the unit may be required. Nonconforming units 
which have not been corrected will be considered for accep- 
tance only upon formal application by the Contractor to the 
cognizant NASA representative. 

4.1.2 Test Conditions. 

4.1.2.1 Environmental. Unless otherwise specified, the assemblies 
shall be tested under the following ambient conditions: 

(a) Temperature: y 25° C J 10° C 

(b) Relative Humidity: 90% max. 

(c) Barometric Pressure: 23 to 32 inches of Hg. 

4.2 Acceptance Tests. 

4.2.1 Teststar.ee Tent 

4.2.1.1 Perpendicularity of the optical axis to the mounting plana 
(the plane created by the three ball seats) of the Yoke 
Position Fixture within 2 arc seconds. 


4.2.1.1.1 An Instrument Mounting Plate Assembly (Dwg. 1016913) or 
equivalent will be placed on four precision blocks, (equal 
in height to .000050 in.) mounted on a precision granite 
surface plate, (flat to .000010). The above items are not 
supplied as part of this assembly. 

4.2.1.1.2 The Yoke Position Fixture will be mounted on the Instrument 
Mounting Plate Assembly using three certified precision 
balls (Dwg. 1019156) or equivalent (not supplied as part 

of this assembly) as the interface. 

4.2.1.1.3 Using a Turntable Mirror (Dwg. 1016912) or equivalent (not 
supplied as part of this assembly), mounted on the surface 
plate, in conjunction with the optics of the Yoke Position 
Fixture, a series of readings of the relation of the auto- 
collimated image to the reticle will be taken with the shaft 
at 4 positions approximately 90° apart. These readings will 
be repeated with the mirror rotated 180° on the surface plate 












Apollo G6N Specification 
PS 1019969 Rev._ 


4.2.1.1.4 


4.2.1.1.5 


4.2.$ 


The parallelism of the ball seat plane (of the Instrument 
Mounting Plate Assembly) to the surface plate will be 
measured ub*ng and electronic indicator and a correction 
factor will be applied to the readings taken in paragraph 
4.2.1.1.3. 

The measurements will be performed on 4 different sections 
of the surface plate. The four sets of data will be 
averaged and shall not exceed 2 arc seconds of perpendicu¬ 
larity of optical axis to plane created by the ball inserts 
in the Yoke Position Fixture. 

Visual and Mechanical Inspection. A comprehensive inspec¬ 
tion shall be made of the Fixture to determine the extent 
of compliance with the requirements of this specification 
and the applicable NASA drawing specified in section 2, 
and shall include determination of at least the following: 

1. Size* dimension, tolerance, appearance and markings. 

2. Adequacy of materials, parts, and subassemblies, 
compliance with specific ratings and conformance to 
applicable specifications. 

3. Finish, coatings, construction, markings, and name¬ 
plates, as applicable. 

4. Wiring, cabling, welding, soldering, color coding, and 
terminals, as applicable. 

5. Workmanship and cleanup. 

Special Tests. The first article produced by any vendor 
under the provisions of this Procurement Specification shall 
be subjected to additional tests prior to sell off to deter¬ 
mine compatability with prime mission requirements as 
specified and referenced herein. These tests shall be subject 
to approval by MIT, or its designated representatives, and 
shall be held in the vendor's plant or at any NASA designated 
Field Site, as applicable. 


4.3.1 Alignment data taken on a Precision Test Fixture with the 

Yoke Position Fixture shall be compatable with the data 
taken on the same Precision Test Fixture utilizing the 
Interim Yoke Position Fixture. (1019855) 
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PREPARATION FOR DELIVERY 

Preservation and Packaging. The Fixture shall be preserved 
and packaged in accordance with HD 100221H. 

NOTES 

The special test designated in paragraph *».3 shall be per¬ 
formed on the first article produced by any vendor to 
assure compliance with prime mission requirements as specified 
and referenced therein* 
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Utilizing calibrated neutral density filters or symmetrical 
attenuating masks between the Normal Probe (1019944) and a 
light source, verify the linearity of the photometer to be 
within ♦ 2% as read on the microammeter. 

NOTE: Any calibrated neutral density filter 
used in coniunction with the tests 
described herein shall have been certified 
within the previous six-month period. 

By varying the intensity of a light source or its distance 
from the Normal Probe (1019944), vary the photometer micro- 
ammeter reading from minimum to maximum. The ohotometer 
remote output signal shall correspond to the meter reading 
within 1.2% when 5 V is assumed as full scale. 


By utilizing a theodolite or presenting certification data, 
verify that the field of view of the Normal Probe (1019944) 
is 23 arc minutes or less. The Normal Probe field of view 
shall be recorded. The field of view shall be centered 
within ♦ 30 arc seconds of the optical axis. 

By utilizing a theodolite or presenting certification data, 
verify that the aperture in the Star Calibration Unit 
(1019945) is centered within 1 arc minutes. 


4.2.7 


4.2.8 


4.2.9 


The Star-Horizon Simulator Certification Fixture shall be 
calibrated using the Star Calibration Unit (1019945) and 
Light Stop (1022147) as shown in Figure 1. 


- — -j-v-c**.xwh i iMure snail De 

calibrated using the Background Calibration Unit (1019950) 
and Filter and Light Stop Assembly (1022933) with Light 
Stop (1022147), as shown in Figure 2. 


Check the Reference Mirror (1001767) for flatness. The 
mirror should be flat to 1/4 fringe or better at 5461 A 
for any 5 inch diameter area excluding the peripheral 
1/4 inch of the mirror. 


4.2.10 Ascertain that proper certification is available for the 
following: 


7 
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4.2.10.1 

4.2.10.2 

4.2.10.3 

4.2.10.4 

4.2.10.5 
4.2.11 


4.3 

4.3.1 


Star Calibration Unit (1019945) ■» absolute accuracy to an AO star 
(11, 200°K effective color tamparature) within + 15%. 

Background Calibration Unit (1019950) • absolute accuracy within 
t 17%.- 

Filtar (1001763) - Transmittance Curve per SCD. 

Background Calibration Unit (1019950) • Decay chart. 

Star Calibration Unit (1019945) - Decay chart. 

Visual and Mechanical inspection. A comprehensive inspection 
shall be made of die Star-Horison Simulator Certification Fixture 
to determine the extent of compliance with die requirements of 
this specification and the applicable NASA drawing specified in 
section 2, and shall include determination of at least the following: 

Sise, dimension, tolerance, appearance, and markings 

Adequacy of materials, parts, and subassemblies, compliance 
with specific ratings and conformance to applicable specifications 

Finish, coating, construction markings, and nameplates, as 
applicable 

Wiring, cabling, soldering, color coding, and terminals, as applicable 
Workmanship and cleanup 

Special Tests. The first article produced by any vendor under the 
provisions of this Procurement Specification shall be subjected to 
additional tests as oudined below, prior to sell off to determine 
compatibility with prime mission. 

Measure the star magnitudes within ♦ 18% of the Star-Horison 
Simulator (1019977) 6 are second star from a + 3.3 S-4 magnitude 
to a - 0.0 S-4 magnitude. 
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Measure the magnitude of the Star-Horizon Simulator (1019977) 

30 arc second star. 

Measure the radiance of the Star-Horizon Simulator (1019977) 

30 arc minute Horizon over the 6 to 1 range of intensity. 

Verify thermal stability of the Background Calibration Unit (1019950) 
or Star Calibration Unit (1019945) and the Normal Probe (1019944) 
and Photovolt Multiplier Assembly (1019971) to be better than + 1% 
when subjected to continuous monitoring for a period of 4 hours in 
an ambient temperature which varies from 67 jF through 77°F. 

Utilizing the Reference Mirror (1001767) in conjunction with the 
Star-Horizon Simulator (1019977) and Auxiliary Precision Test* 
Fixture (1019962), determine the parallelism of the lines of sight 
of the Light Beam Deflectors (1019909, 1019913) within 4 arc 
seconds over the temperature range of 67 F through 77°F. 

Verify mechanical fit of the Star-Horizon Simulator Certification 
Fixture to the Auxiliary Precision Test Fixture (1019962) and 
the Star-Horizon Simulator Mounting Fixture (1019926) in the 
normal test configurations of 0° and 15° tilt angles. 

Verify alignment of the Star-Horizon Simulator (1019977) and 
the Star—Horizon Simulator Certification Fixture over the temperature 
range of 67°F through 77°F on the Auxiliary Precision Test Fixture 
(1019962). 

Verify that die Normal Probe (1019944) output is constant within 
i 2% within the central 8 arc minutes of its field of view. 

The 6 arc second star magnitude specified in paragraph 3.1. 1 
shall be measured at the calibration aperture of the SLOS-TLOS 
Light Beam Deflector (1019913). A reflectance factor shall be 
supplied for measurement at the star tracker aperture of the Light 
Beam Deflector (1019913) to account for variations in light due to 
the reflectivity of mirrors. 
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1. SCOPE 

1.1 Thi§ specification establishes the detail requirements for complete 
identification and acceptance of the Star—Horizon Simulator Certification 
Fixture, Part Number 1019970-011. 

2. APPLICABLE DOCUMENTS 

2.1 Effective Issues. The following documents form a part of this specifica¬ 
tion to die extent specified herein. 

2.1.1 Unless otherwise specified herein. Military and Government Standards 

specifications shall be the issue in effect on the date of request for 
proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GfcN 

ND 1002214 Preservation, Packaging, Container Marking 

and Packaging, General Requirements for, 

ND 1002023 Serialization, General Specification for 

DRAWINGS 

APOLLO GfcN 


1019977 Star-Horizon Simulator 

1019970 Star-Horizon Simulator Certification Fixture 

1001767 Mirror, Reference 

1019944 Normal Probe 

1019945 Star Calibration Unit 

1019950 Background Calibration Unit 

1022957 Filter Assembly 

1022147 Light Stop 

1019971 Photovolt Multiplier Assembly 

1019913 Deflection Mirror Assembly 

1019909 Deflection Mirror Assembly 

1019919 Sliding Platform Assembly 

1019949 Calibration Adapter Mount Assembly 
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1019544 
X 1022484 
< 1022485 
A 1022486 


Light Stops 

Symetrical Attenuating Mask 
Symetrical Attenuating Mask 
Symetrical Attenuating Mask 


Copies of Specifications, Standards, Drawings, Bulletins and Publications 
required by suppliers in connection with specific procurement functions 
should be obtained from the Procuring Activity or as directed by the 
Contracting Officer* 

Conflicting Requirements* in the event of conflict between the require* 
meats of the contract, this Specification and the documents listed in this 
section, the following order of precedence shall apply and the Contractor 
shall notify MIT Apollo Management of the conflict as soon as it is deter* 
mined* 

a* The Contract 
b. This Specification 
c* Documents listed in this section 
REQUIREMENTS 


Performance 


3.1*1 Star Magnitude Certification 

3.1.1.1 The absolute value of the Star Calibration Unit (1019945-011) shall be 

known to an accuracy of + 15% as referenced to an Ad.star (U,200°K . 

effective color temperature) by means of the Langley method* 

3.1*2 Horison Calibration* 


3.1.2* 1 The Star Horison Simulator Certification Fixture shall be calibrated with 

a standard of spectral irradiance employing a plague coated with magnesium 
oxide as a diffuse reflector* The plague shall have a minimmn area of 
twe times that area subtended by the Normal Probe (1019944-011) at the 
calibration distance. The absolute value of the spectral ir radiance stand¬ 
ard shall be known to an accuracy of + 17%. 
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3.1.3 Arttraal Output. 


U .* /l 'Stiff* " 


3.1.3.1 The Star-Horison Simulator Cortiflcation Fixture ehall provide an external 
0 to 6 volt maximum dc signal, linear within + 1.2% te the indicated de¬ 
flection on the Photovolt Multiplier Assembly”[IS 19971-011). The scale 
deflections shall be: . ^ 

0 Volts + lOmv m meter aero 
43 to 4 Volts * meter full scale 

3.1.4 Linearity. 


3.1.4.1 The Star-Horison Simulator Certification Fixture output shall be linear 
within + 2% as read on the Photovolt Multiplier Assembly (1019971-011). 

3.1.5 Mirror Flatness. 

3.1.5.1 The Reference Mirror (1001747-011) shall be flat to 1/4 fringe or better, 

at 5441 X, for any 5 inch surface area of the mirror the per 4 ** 

ipheral 1/4 inch. 

3.1.4 Aperture. 

3.1.4.1 The Star Calibration Unit (1019945—011) aperture shall be centered within 
1 arc minute. 

3.1.7 Field of View. 

3.1.7.1 The Normal Probe (1019944-011) field stop shall be 23 arc minutes max¬ 
imum, centered within + 30 arc seconds ef the Normal Probe optical axis. 

3.1.8 Decay Charts. 

3.1.8.1 Tritium decay charts shall be provided fer the Star Calibration Unit 
(1019945-011) and for the Background Calibration Unit (1019950-011). 

3.1.? Background Calibration Unit Output. 

3* 1.9.1 The Ba c kground Calibration Unit (1019950-011) shall produce between 

0.015 and 0.050 candles/ft 2 including the tritium decay factor (at sell-off). 





$& * I $■ *4 & 
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1 . 1 . 10.1 


1.1.10.2 


1.1.11.1 


1 . 1 . 11.2 


3.1.12.1 


The Background Calibration Unit (1019950-011) shall produce a scale 
reading of 50 units minimum when the Photovolt Multiplier (1019971-0111 
voltage selector is set to position 1. 

Star Calibration Unit Output. 

Th. Star Calibration Unit (1019945-011) .hall produc. a S-4 photoelectric 
■Ur magnitude between +2.7 and +3.9 including the tritium decay factor 
(at selloff). 

The Star Calibration Unit (1019945-011) shall produce a scale reading of 
15 minimum on the Photovolt Multiplier (1019971-011) when: 

a. The Photovolt Multiplier voltage selector is set to position 1, and 

h. The Light Stop (1022147-011) is interposed and properly oriented between 
the Star Calibration Unit (1019945-011) and the Normal Probe 
(1019944-011). 

Calibration Curves. 

A calibration curve in (watt s /cm 2 /ste radian /A ) vs. A shall be provided 
for the spectral irradiance source which was utilised to calibrate the Star- 
Horison Simulator Certification Fixture (reference para. 3.1.2) at the 
calibration current utilized in para. 3.1.2. (Only required for 3100-3900 A ). 

♦The region defined by the 1% transmission points of the calibration 
filter. 

A calibration curve of filter transmissibility vs. wavelength, in the 3100- 
3900 A region, shall be provided for the Filter Assembly (1022957-011). 

This same filter assembly shall have been utilised in para. 3.1.2. 

Energy Number. 

A number shall be provided representing the energy passing through the 
filter apecified in paragraph 3.1.11.2 from the atandard of spectral irradiance 
ahown in Figure 1. This number .ball be computed a.: 

m s 28 _ 


s a t a 


*3200 + 25m T 3200 ♦ 25m J*Moq| 


This is the spectral irradiance (S) of the lamp (watts/cm^/steradian/A ) 
at a given wavelength multiplied by the filter transmission (T) at that 






3. 1.13 

3.1.13. 

3.1.14 

3.1.14. 

3.1.14. 
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wavelength. Subscript* indicate wavelength in angstroms. is the 
wavelength interval; i.e. 25 A. Rw-, is the diffuse reflectance factor 
i.e. 97%. 

filter Factor 

1 A number shall be provided which represents the total energy passing 
through a filter whose curve of transmission vs. wavelength is depicted 
in Figure 2 from the spectral irradiance curve depicted in Figure 1. 

Special Requirements. These tests shall be performed only on the 
first article produced by the vendor to assure compliance with prime 
mission requirements as specified herein. 

1 Simulator 6 Arc Sec Star Magnitude. The Star-Horison Simulator 
Certification Fixture shall measure the S-4 star magnitudes of the 
4 arc second star of the Star-Horison Simulator (Ref. PS 1019977) 
over the range -4.0 to >4.0. The foregoing star magnitudes shall be 
measured at, or compensated for measurement at, the exit aperture 
of the Star Tracker LOS mirror of Deflection Mirror Assembly 
(1019913-011). Compensating factors shall include use of Light Stop 
(1022147-011), mirror reflectivity, and tritium decay factors. Care 
shall be taken that the orientation of the Normal Probe (1019944-011) 
to the Light Stop (1022147-011) is identical to the orientation of the 
Normal Probe (1019944-011) to the Deflection Mirror Assembly 
(1019913-011) aperture* 

2 The Star-Horison Simulator Certification Fixture shall measure the 
output of the 30 are second star of the Star-Horison Simulator (1019977- 
011 Ref.) within the spectral region defined by the 1% transmission 
characteristics of the Filter Assembly 1022957-011. 
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3.1. 14.3 Simulator Horizon Intensity. The Star-Horizon Simulator Certification 
Fixture shall be capable of measuring the spectral intensity of the 
Horizon of the Star Horizon Simulator (Ref. PS 1019977) over the 
continuous interval bounded by 4.5 x 10~ 4 watts /cm 2 / steradian and 
1.1 x 10 watts /cm^ /steradian. .The spectral intensity distribution 
shall be limited by the filter (P/N 1022957) 1% (one percent) transmission 
points (approximately encompassed by the wavelength interval 
3100A - 3900 A). The horizon intensity expressed in watts/cm 2 /steradian 
divided by the theoretical effective bandwidth of the filter 1022957, i.e. 

200 A , shall be the energy in watts /cm 2 /steradian /ft at the theoretical 
center frequency, i.e. 3500 A, of the filter (1022957). The horizon 
intensity measurement shall account for tritium decay. 

3.1.14.4 Filter Factors. The validity of the filter factors shall be demonstrated' 
by verifying that the ratio of theoretical values computed as in paragraph 
3. 1.12 utilizing Figure 1 as a reference lamp are identical within + 12% 
of the ratios obtained experimentally while utilizing the Star-Horizon 
Simulator (1019977-011 Ref.) as a source. The central wavelength of 
the two filters should be separated as much as practicable (based on 
available supply of filters). 

3.2 Product Configuration. 

3.2.1 Drawings. The configuration of the assembly shall be in accordance 

with the Apollo G and N Drawing 1019970 and all drawings and 
engineering data referenced thereon. 

3* 2 * 2 Serialization. Each assembly identified by General Arrangement (or 

Assembly) Drawing shall be identified by a serial number assigned in 
accordance with ND 1002023. 

4 * QUALITY ASSURANCE PROVISIONS. 

4# * General. The Contractor responsible for the manufacture of the assembly 

shall be responsible for the accomplishment of each test required herein. 

Product Performance and Configuration Requirements/Quality 
Assurance Reference Index: 
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Performance 

• Paragraph 

Test 

Requirements 

Title 

* Verification 

3.1.1.1 

Star Magnitude Certification 

4.2.1.1 

3.1.2.1 

Horizon Calibration 

4.2.2.1 

3.1.3.1 

External Output 

4.2.3.1 

3.1.4.1 

Linearity 

4.2.4.1 

3.1.5.1 

Mirror Flatnessi 

4.2. 5.1 

3.1.6.1 

Aperture 

4.2.6.1 

3.1.7.1 

Field of View 

4.2.7.1 

3.1.8.1 

3.1.9.1 

Decay Charts 

4.2.8.1 

3.1.9.2 

3.1.10.1 

Background Calibration Unit Output 

4.2.9.1, 

4.2.9.2 

3.1.10.2 

Star Calibration Unit Output 

4.2.10.1, 

4.2.10.2 

3.1.11.1 

Calibration Curves 

4.2.11.1 

3.1.12.1 

Energy Number 

4.2.12.1 

3.1.13.1 

Filter Factor 

4.2.13.1 

3.1.14 

Special Requirements 

4.3 

3.1.14.1 

Simulator 6 Arc Sec. Star Magnitude 

4.3.1 

3.1.14.2 

Simulator 30 Arc Sec. Star Output 

4.3.2 

3.1.14.3 

Simulator Horizon Radiance 

4.3.3 

3.1.14.4 

Filter Factors 

4.3.4 

3.2 

Product Configuration 

4.4 


The failure of an end product to paee any examination or test of this section 
will automatically classify the unit as nonconforming. When nonconform** 
ing units are corrected by the Contractor, the unit shall be reinspected. 
When corrective action has been taken, the reinspection of a nonconform-* 
ing unit may be limited to the test or examination which defined the non¬ 
conformance or when so directed by the cognizant inspector, a complete 
reexamination and retest of the unit may be required. Nonconforming 
units which have not been corrected will be considered for acceptance 
only upon formal application by the Contractor to the cognizant NASA 
representative. 

Test Conditions 

Environmental. Unless otherwise specified, die assemblies shall be 
tested under the following ambient conditions: 
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1 ' . Vjk t'“i < 1 ' 

a. Temperature: 72° + 10°F 


/ ,t„;w . I 




. „ < J , 
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90% maximum 
28 to 32 inches Hg. 


b. Relative Humidity: 

c. B a rometric Pressure: 

4*2 Tests. 

4.2.1 Star Magnitude Certification 

4.2.1.1 Present pre-acceptance certification data of the absolute value of the 

Star Calibration Unit (1019945-011) determined by means of the Langley 
method. 

4.2.2 Horison Calibration. 

4.2.2.1 Present pre-acceptance certification data of the Star-Horison Simulator 

Certification Fixture calibration utilising a standard of spectral irradiance. 
The experimental configuration used for calibration shall consist of a 
magniesium oxide coated plague irradiated by a source of energy whose 
calibration is traceable to the National Bureau of Standards. 

The number of photometric units, P.U. H9 - ison . required to simulate 
a horison intensity of 4.5 (10“ 4 ) watts/cm^/steradian as seen through 
the filter whose curve is referenced in paragraph 3.1.11.2 shall be 
computed using the equation. 


P# U * Horison * P * U * Ixradiance 


4.5 UP" 4 ) W/cm 2 /steradian 


S 


k T A 


S A T^ie expressed in W/cm 2 /steradian and is referenced in 
paragraph 3.1.12.1 P.U. ^ ra ^ MC9 is the number of photometric 
units recorded when the Star Horison Simulator Certification Fixture 
views the irradiated MgO plague. The Star Horison Simulator 
Certification Fixture amplifier gain setting reproducibility is accomplished 
by using the Background Calibration Unit (1019950-011) as a transfer 
standard. 
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4.2.3 External Output. 

4.2.3.1 Mount the Normal Probe (1019944-011) and a Star-Horison Simulator * 
on a Sliding Platform (1019919-011 Ref.). Verify the linearity of the 
Photovolt Multiplier Assembly (1019971-011) remote output by utilising 
a Fluke Model 803 or 823 DC VTVM and adjusting the intensity of the 
Star-Horison Simulator to vary the Photovolt Multiplier Assembly 
indication from minimum to maximum. 

* not required to be a certified unit. 


i 


4.2.4 Linearity 




r - -v 


4.2.4.1 Connect the Normal Probe (1019944-011) and Star Calibration Unit 
(1019945-011) as a unit. Verify the linearity of the Star-Horison 
Simulator Certification fixture utilising attenuating masks (1022484, 
1022485, 1022486) between the Normal Probe and Star Calibration 
Unit and reading the Photovolt Multiplier Assembly (1019971-011) 
indication. 

4.2.5 Mirror Flatness. 

4.2.5.1 Measure the optical flatness of the Reference Mirror (1001767) 


using an interferometer. 
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4. 2. 6 Aperture. 

4.2. 6.1 Verify the Star Calibration Unit (1019945—011) aperture centering utilising 
a theodolite or by presenting certification data. 

4.2.7 Field of View. 

4. 2.7.1 Verify the Normal Probe (1019944-011) field of view utilizing a theodolite 
or by presenting certification data. 

4.2. 8 Decay Charts. 

4.2. 8.1 Verify that tritium decay charts have been provided for the Star Calibra¬ 
tion Unit (1019945-011) and the Background Calibration Unit (1019950-011). 

4. 2. 9 Background Calibration Unit Output. 

4. 2. 9.1 Present pre-acceptance certification data of the candles/ft 2 output of the 

Background Calibration Unit (1019950-011). 

4. 2. 9. 2 Connect Normal Probe (1019944-011). and Background Calibration Unit 

(1019950-011) as a unit. Set Photovolt Multiplier Assembly (1019971-011) 
voltage selector switch to position 1 and observe Photovolt Multiplier 
Assembly reading. 

4. 2.10 Star Calibration Unit Output. 

4. 2. 10.1 Present pre-acceptance certification data to verify the S-4 photoelectric 
star magnitude output of the Star Calibration Unit (1019945-011). 

4. 2.10.2 Connect Normal Probe (1019944-011) and Star Calibration Unit (1019950- 
011) as a unit. Set Photovolt Multiplier Assembly (1019971-011) voltage 
selector to position 3. 

Place and properly orientate Light Stop (1022147-011) between the Star 
Calibration Unit and the Normal Probe. Observe Photovolt Multiplier 
Assembly reading. 

4. 2.11 Calibration Curves. 

4. 2.11.1 Ascertain that calibration curves are available for the following: 


o 
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a. Lamp Calibration in (watts/cm^/steradian/A) versus A in the 

3100-3900 A spectral region. ^ 

b. Filter transmitsibility versus wavelength in the 3200-3900 A region 
for the filter assembly utilised in par. 3.1.2. 

4.2.12 Energy Number. 

4.2.12.1 Ascertain that an energy number representing the energy passing through 
the Filter Assembly <1022957-011) has been provided. This number shall 
have been computed per par. 3.1.12. 

4.2.13 Filter Factor Number 

4.2.13.1 The filter factor shall be computed as: 



Ty values are referenced to the curve called out in 3.1. ii.2. 


Tw values are referenced to Figure 2. 

4.3 Special Requirements. The first article produced by any vendor under 

the provisions of this Procurement Specification shall be subjected to 
additional tests prior to sell-off to determine compatibility with prime 
mission requirements as specified and referenced herein. These tests 
shall be subject to approval by MIT, or its designated representative 
and shall be held in the vendor's plant or at any NASA designated Field 
Site, as applicable. 

4. 3.1 Simulator 6 Arc Sec. Star Magnitude. Mount the Normal Probe 

(1019944-011), a Star-Horizon Simulator (1019977-011) and a Deflection 
Mirror Assembly (1019913-011) on a Sliding Platform (1019919-011 Ref. ). 
Vary the intensity of the Star-Horizon Simulator 6 arc second star 
between -4.0 and +4.0 star magnitudes and observe the Photovolt Multi¬ 
plier Assembly (1019971-011) indication. 
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Simulator 30 Arc Sec. Star Output. Mount the Normal Probe (1019944- 
OH) Filter Assembly (1022957-011), ,nd a Star-Horizon Simulator 
<1019977-011 Ref.) on a Sliding Platform (1019919-011 Ref.). Maximize 
the intensity of the Star-Horizon Simulator 30 arc second star and observe 
the output on the Photovolt Multiplier Assembly (1019971-011). 

Horizon Radiance. Mount the Normal Probe (1019944-011) Filter 
Assembly (1022957-011), Horizon Simulator (1019977-01 1 Ref ) on a 
Sliding Platform (1019919-011 Ref. ). Vary the intensity of the Star- 
Horizon Simulator horizon and observe the output on the Photovolt 
Multiplier Assembly (1019971-011). 

Filter Factors. Utilizing Filter Assembly (1022957-011) mounted be¬ 
tween the Normal Probe (1019944-011) and a Star-Horizon Simulator 
(1019977-011 Ref. ) observe the output on Photovolt Multiplier Assembly 
(1019971-011). Mount another Filter Assembly (1022957-011) between 
Normal Probe and a Star-Horizon Simulator and observe the output on 
Photovolt Multiplier Assembly. Obtain difference between two outputs, 
divide difference by larger of two readings and multiply by 100 to obtain 
percentage. Calculate the difference between theoretical and experi¬ 
mental values. 

Drawing Compliance and Mechanical and Visual Inspection. The assembly 
shall be visually examined for compliance with Apollo G&N drawing 
1019970, and all drawings and specifications referenced thereon. The 
assemblies and subassemblies shall be visually inspected as a minimum 
for the following. 

1. Size, dimension, tolerance, serialization, appearance, and 
markings. 

2. Adequacy of materials, parts, and subassemblies, compliance 
with specific ratings and conformance to applicable specifica¬ 
tions. 

3. Finish, coating, construction, markings, and nameplates, as 
applicable. 

4. Wiring, cabling, soldering, color coding, and terminals, as 
applicable. 


5. Workmanship and cleanup. 
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NOTES'. 

1. XMTE«Pg£T PER. k\ IU-D-”70327 

2. UNIT TO 3E FURNISHED WITH TRITIUM DECAY CHARTS. 


DE-UCATE, \nstrvjment 
DO MOT DROP 


S/H SIM CERT FIXTURE. 
1018970-011 
CAUSER OFR 
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S/H 3M. CERT FIXTURE 

1019970-011. 

_CASE I OF 2 : 
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1. SCOPE 

1.1 This specification establishes the detail requirements for 
complete identification and acceptance of the Star-Horizon 
Simulator Certification Fixture, P/N 1019970 

2. APPLICABLE DOCUMENTS 

2.1 Effective Issues. The following documents form a part of 

this specification to the extent specified herein. 

2.1.1 Unless otherwise specified herein. Military and Government 
Standards and specifications shall be the issue in effect 
on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO G&N 

ND 1002214 General Specification for Preservation, 

Packaging, Packing and Container Marking 


DRAWINGS 


APOLLO G&N 


1019977 Star-Horizon S oilator 

1019970. Star-Horizon Simulator Certification Fixture 

1001767 Mirror, Refer je 

1019971 Photometer, Sub-Assembly Photovolt Multiplier 

1019944 Normal Probe 

1019945 Star Calibration Unit 

1OT9950 - Backgrounders 1 ibration Unit' ^ 

1019949 Calibration Adapter Mount Assembly 

1027933 —. Filter-and -Light- Stop Aeaembly- 

1022147 Light Stop 

-1001703- * " 1 Filter 

1019962 Aux P.T.F. 

1019909 Light Beam Deflector 

1019913 Light Beam Deflector 

1019926 Star-Horizon Simulator Mounting Fixture 
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Copies of Specifications, Standards, Drawings, Bulletins and Publi¬ 
cations required by suppliers in connection with specific procurement 
functions should be obtained from the Procuring Activity or as 
directed by the Contracting Officer. 

Conflicting Requirements. In the event of conflict between the 
requirements of the contract, this Specification and the documents 
listed in this section, the following order of precedence shall apply 
and the Contractor shall notify MIT Apollo Management of the conr- 
flict as soon as it is determined. 

a. The Contract 

b. This Specification 

c. Documents listed in this section 
REQUIREMENTS 

Performance - The Star-Horizon Simulator Certification Fixture 
shall be capable of the following: 

Measuring the S-4 photoelectric magnitude of the 6 arc second star 
of the Star—Horizon ' .nulator (1019977) to an absolute value + 18^ 
referenced to an AO star (11, 200°K effective color temperature) 
at any simulated s * magnitude in the range — 0. 5 through + 4.0. 

NOTE: The absolute value of the Reference Standard 
shall be known to an accuracy of + 15%. 

Measuring the horizon intensity of the Star—Horizon Simulator (1019977) 
in the spectral region 3400-3600 A to an absolute accuracy (value) 

4 20% over the normal 6:1 intensity range of the simulated horizon, 
and by measuring relative intensities in that region to an accuracy 
of +3%, 

Measuring (in conjunction with the Star—Horizon Simulator (1019977)) 
the parallelism of the mirrors in the Star-Horizon Simulator Light 
Beam Deflectors (1019909, 1019913) to an accuracy of + 1 arc second 
or better. 



















3.1 .4 Providing an external 0 to + 5 volte de eignal linear with ♦ 1.2% 

to the reading of the Photometer microammeter. The eeale factors 
•hall be 

0 VOLTS * Meter aero 
5 VOLTS m Full eeale 

3.2 Product Configuration 

3.2.1 Drawing• - The configuration of the aeeembly ehall be in accordance 
with the Apollo GfcN Drawing 1019970 and all drawinge and engineering 
data referenced thereon. 

3.3 - Teet Conditions - The Star-Horison Simulator Certification Fixture 

shall be capable of performance over a temperature range from 67 F 
through 77^F. 

4. QUALITY ASSURANCE PROVISIONS 

4.1 Product Performance and Configuration Requirements/Quality Assurance 

Cross Reference Index. 

Teet 

Verification 

4.2.6, 4.2.7, 
4.2.10.1, 4.2.10.5 


Certification of Horison Intensity 
and Field of View of Photometer 
Normal Probe 


Certification of Mirror t 

Parallelism 3.1.3 4.2.9 

Certification of Photo- 

Linearity 3.1.4 4.2.3, 4.2.4 
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Performance Teet . 

Paragraph Title Requirement! Verification 

Teet Condition! 3.3 4.1.2, 4.2.1,4.2.2 

4.1.1 Genera! - The Contractor responsible for the manufacture of the 
assembly shall be responsible for the accomplishment of each test 
required herin. 

4.1 . 1 The failure on an end product to pass any examination or teet of 
this section will automatically classify the unit as nonconforming. 

When nonconforming units are corrected by the Contractor, die 
unit shall be reinspected. When corrective action has been taken, 
die reinspection of a nonconforming unit may be limited to the 
test or examination which defined die nonconformance or, when so 
directed by the cognisant inspector, a complete reexamination and 
retest of the unit may be required. Nonconforming units which 
have hot been corrected will be considered for acceptance only 
upon formal application by the Contractor to the cognisant NASA 
representative. 

4. 1.2 Test Conditions. The Star-Horizon Simulator Certification Fixture 

shall be tested in an area in which the temperature can vary from 
67°F through 77°F. 

4.2 Tests. 

4.2.1 Connect the Photometer (1019971) and Normal Probe (1019944) as 
a unit. Apply 115 volt, 60 cycle power (nominal) to the unit, and 
verify operation of all controls and indicators. 



CAUTION: Maintain SHUTTER control of Normal 
Probe (1019944) in the CLOSE position. 

4.2. 2 Verify the mechanical mating of Star-Horizon Simulator Certifica¬ 

tion Fixture subassemblies in the configurations shown in Figures 1 
and 2. 
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4.2.3 Utilizing calibrated neutral density filters or symmetrical 
attenuating masks between the Normal Probe (1019944) and a 
light source, verify the linearity of the photometer to be 
within ♦ 2% as read on the microammeter. 

NOTE: Any calibrated neutral density filter 
used in conjunction with the tests 
described herein shall have been certified 
within the previous six-month period. 

4.2.4 By varying the intensity of a light source or its distance 
from the Normal Probe (1019944), vary the photometer sjicro- 
axnmeter reading from minimum to maximum. The photometer 
remote output signal shall correspond to the meter reading 
within 1.2% when S V is assumed as full scale. 

4.2.5 By utilizing a theodolite or presenting certification data, 
verify that the field of view of the Normal Probe (1019944) 
is 23 arc minutes or less. The Normal Probe field of view 
shall be recorded. The field of view shall be centered 
within + 30 arc seconds of the optical axis. 

4.2.6 By utilizing a theodolite or presenting certification data, 
verify that the aperture in the Star Calibration Unit 
(1019945) is centered within 7 arc minutes. 

4.2.7 The Star-Horizon Simulator Certification Fixture shall be 
calibrated using the Star Calibration Unit (1019945) and 

^ Light Stop (1022147) as shown in Figure 1. 

4.2.8 The Star-Horizon Simulator Certification Fixture shall be 
calibrated using the Background Calibration Unit (1019950) 
and Filter and Light Stop Assembly (1022933) with Light * 
Stop (1022147), as shown in Figure 2. 

4.2.9 Check the Reference Mirror (1001767) for flatness. Thg 
mirror should be flat to 1/4 fringe or better at 5461 A 
for any 5 inch diameter area excluding the peripheral 
1/4 inch of the mirror. 

4.2.10 Ascertain that proper certification is available for the 
following: 
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4.2.10.1 Star Calibration Unit (1019945) - absolute accuracy to an AO star 
(11, 200°K effective color temperature) within + 15%. 

4.2.10.2 Background Calibration Unit (1019950) - absolute accuracy within 
± 17%. 

4.2.10.3 Filter (1001763) - Transmittance Curve per SCD, 

4.2.10.4 Background Calibration Unit (1019950) - Decay chart. 

4.2.10. 5 Star Calibration Unit (1019945) - Decay chart. 

4.2.11 Visual and Mechanical Inspection. A comprehensive inspection 

shall be made of the Star-Horizon Simulator Certification Fixture 
to determine the extent of compliance with the requirements of 
this specification and the applicable NASA drawing specified in 
section 2, and shall include determination of at least the following: 

Size, dimension, tolerance, appearance, and markings ~ 

Adequacy of materials, parts, and subassemblies, compliance 
with specific ratings and conformance to applicable specifications 

Finish, coating, construction, markings, and nameplates, as 
applicable 

Wiring, cabling, soldering, color coding, and terminals, as applicable 
Workmanship and cleanup 

4.3 Special Tests. The first article produced by any vendor under the 

provisions of this Procurement Specification shall be subjected to 
additional tests as outlined below, prior to sell off to determine 
compatibility with prime mission. 

4.3.1 Measure the star magnitudes within + 18% of the Star-Horizon 

Simulator (1019977) 6 arc second star from a + 4.0 S—4 magnitude 
to a - 0. 5 S—4 magnitude. 
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4.3.2 Measure the magnitude of die Star—Horizon Simulator (1019977) 

30 arc second star to be a minimum of « 

4.3. 3 Measure the radiance of the Star-Horizon Simulator (1019977) 

30 arc minute Horizon over the 6 to 1 range of intensity. 

4. 3.4 Verify thermal stability of the Background Calibration Unit (1019950) 

or Star Calibration Unit (1019945) and the Normal Probe (1019944) 
and Photovolt Multiplier Assembly (1019971) to be better than + 1% 
when subjected to continuous monitoring for a period of 4 hours in 
an ambient temperature which" varied from 67°F through 77°F. 

/ 

4.3. 5 Utilizing the Reference Mirror fl 001767) in conjunction with the 

Star-Horizon Simulator (1019977) and Auxiliary Precision Test 
Fixture (1019962), determine the parallelism of the lines of sight 
of the Light Beam Deflectors (1019909, 1019913) within 4 arc 
seconds over the temperature range of 67°F through 77°F. 

4.3.6 Verify mechanical fit of the Star-Horizon Simulator Certification 
Fixture to the Auxiliary Precision Test Fixture (1019962) and 
the Star-Horizon Simulator Mounting Fixture (1019926) in the 
normal test configurations of 0° and 15° tilt angles. 

4.3.7 Verify alignment of the Star-Horizon Simulator (1019977) and 

the Star-Horizon Simulator Certification Fixture over the temperature 
range of 67°F through 77°F on the Auxiliary Precision Test Fixture 
(1019962). 

4. 3. 8 Verify that die Normal Probe (1019944) output is constant within 

+ 2% within the central 8 arc minutes of its field of view. 

4. 3.9 The 6 arc second star magnitude specified in paragraph 3.1.1 

shall be measured at the calibration aperture of the SLOS-TLOS 
Light Beam Deflector (1019913). A reflectance factor shall be 
supplied for measurement at the star tracker aperture of the Light 
Beam Deflector (1019913) to account for variations in light due to 
the reflectivity of mirrors. 
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4.3. 90 The horison intensity specified in paragraph 3.1.2 shall be 

measured at the calibration aperture of the a-LOS-HS Light Beam 
Deflector (1019909). A reflectance factor shall be supplied for 
measurement at the horison photometer aperture of the Light 
Beam Deflector (1019949). 

4.4 Drawing Compliance - The assembly shall be examined for 

compliance to requirements of Apollo GtcN Drawing. 1019970. 
Particular attention shall be given to inspection for nicks, scratches, 
burrs, dents, encapsulant defects, contaminants, pin misalignment, 
and legibility and appearnce of markings. 

5. PREPARATION FOR DELIVERY 5 

5 , | General - Preparation for delivery shall be in accordance with 

Specification ND 1002214, 

6. NOTES 

6.1 The special tests designated in paragraph 4.3 shall be performed 
on the first article produced by any vendor to assure compliance 
with prime mission requirements as specified and referenced herein, 

6.2 Materials Handling - The handling of tritium, a radioactive material, 
shall be in compliance with state and local regulations and licensing 
requirements. 
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procurement functions should be obtained from the Procuring 
Activity or as directed by the Contracting Officer. 

Conflicting Requirements. In the event of conflict between the 
requirements of the contract, this Specification and the documents 
listed in this section, the following order of precedence shall 
apply and the Contractor shall notify MIT Apollo Management of 
the conflict as soon as it is determined. 

a. The contract. 

b. This Specification. 

e. Documents listed in this section. 

REQUIREMENTS 

Performance. 

Star Simulation 

The Simulator shall provide two stars, one a 6 ± 1 arc second star 
with a 6 ± 1 arc second major axis and a4.2i 1 arc second minor 
axis; the other shall be a 30 arc second star maximum. 

The 6 arc second star shall have an S—4 photoelectric magnitude 
which is variable by means of neutral density filters from -0. 5 to 
+4. 0 (minimum range) as referenced to a star of spectral class 
AO (11, 200°K effective color temperature). The Simulator shall 
have provisions for calibration of the 6 arc second star magnitude 
within an absolute accuracy of i 18% with photometer Dwg. 1019970. 

The 30 arc second star shall be variable in magnitude. 

The Simulator shall incorporate a proviaion for exclusive selection 
of either the 6 arc second star simulation or the 30 arc second 
star simulation. 
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3.1.1.5 The 6 arc second star shall be capable of being sensed simultaneously 
by the calibration photometer Dwg. 1019970 and by the SLOS (visual) 
and the Star Tracker Photometer over the entire range of magnitudes 
specified above except as limited by the specifications for the OUA. 

3.1.1.6 The 30 arc second star shall be capable of being sensed simultaneously 
by the LLOS (visual) and the Horizon Photometer. 

3. 1. 1.7 The Simulator shall be capable of positioning each star within a full 

field of one degree. The field of star motion shall be centralized about 
the optical (mechanical) axis of the Simulator within i 1 arc minute. 

The Simulator shall provide a micrometer readout for star position. 
The micrometer readout shall be to an accuracy of 1 arc second or 
better. The accuracy of the star position when viewed at the OUA shall 
be ± 3 arc seconds or better when utilizing the central 20 minutes of 
the field and ± 5 arc seconds or better when using the remainder of 
the 60 min field. A conversion factor from micrometer reading to arc 
seconds shall be supplied with the Simulator. A tabulation showing 
star position with respect to the optical (mechanical) axis of the Simu¬ 
lator vs dial readout shall be supplied. 

3.1.2 Horizon Simulation 

3.1.2.1 The Horizon size shall be a minimum of 30 arc minutes and shall be 

centered within 30 arc sec of the Simulator optical axis. The horizon 
shall be capable of being sensed simultaneously by the calibration 
photometer Dwg. 1019970, by the SXT LLOS and by the Horizon 
Photometer of the OUA. 

3.1.2. 2 The Horizon intensity shall be variable. The ratio of horizon intensity 
variation shall be 6:1 or greater and shall encompass the linear range 
of the Horizon Photometer. 

3.1.2. 3 The Simulator horizon intensity shall be calibrated to an absolute 
accuracy of ± 20% utilizing photometer Dwg. 1019970. 

3.1.2. 4 The relative horizon intensity variation shall be capable of being 
calibrated as a function of neutral density filter position within 5% 
utilizing photometer Dwg. 1019970. A calibration chart of this 
function shall be provided. 
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3. 1.3 Intensity Variation 

3. 1.3. 1 It shall be possible to read the position of the neutral density counter¬ 
rotating filters within 1.0 degrees, and to an accuracy of 1.0 degrees 
or better. 

3. 1.4 Power Supplies 

3. 1.4. 1 The power supply shall operate from 115V+10%, 50-60 cps + 5%. 

The dc output voltage of the power supply shall be regulated to 

0. 1% under normal load when the input voltage is varied by 10%. The 

peak to peak output ripple shall not exceed 3 millivolts. 

3.1.5 Shrouds 

3. 1.5. 1 The shrouds shall preclude extraneous light from entering the 
optical path between the following: 

1. Autocollimator and mirror array assembly 

2. Mirror array assembly and the calibration photometer 

3. Mirror array assembly and the OUA 

3.1.6 Folding Mirrors 

3.1.6. 1 Each mirror array assembly shall contain two precision mirrors. 

The plane parallelism of the reflecting surfaces of the two mirrors 
shall be within 4 arc seconds, and shall be calibrated (Known) to 
1 arc second or better. 

3. 1.6. 2 The mirror array assembly which is used with the Horizon Photometer 
shall have a narrow band pass filter in the Calibration Photometer light 
path. This filter shall have a center wavelength of 3500 A° + 25A° and 
a bandwidth of 200 A° + 5%. The filter shall have polished, parallel 
surfaces, and shall have a transmission characteristic greater than 
40% at 3500 A°. 

3. 1.7 Mechanical Stability 

3. 1.7. 1 The Simulator, when used with the Star-Horizon Simulator Mounting 
Fixture 1019926, or Aux. PTF Stand Dwg. 1019962, shall remain 
stable to meet the optical and photometric accuracy requirements as 
outlined herein for a minimum of 4 hours over temperature varying 
between 67?F and 77°F. 
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Lamps 

The lamps which provide the light for the Star and horizon sources shall not 
require ope^atrian at a voltage greater than their rated voltage 
except for Horizon alignment. The lamps shall have a rated life 
of 50 hours minimum at rated voltage. 

Certification 

Overall alignment checks required for certification imim diately prior 
to and after tests shall be capable of being performed to the accuracy 
specified herein without removing the Simulator from its test mounts. 

Product Configuration 

Drawings - The configuration of the assembly shall be in accordance 
with Apollo G&N Drawing 1019977 and all drawings and engineering 
data referenced thereon. 

QUALITY ASSURANCE PROVISIONS 

General — The Contractor responsible for the manufacture of the 
assembly shall be responsible for the accomplishment of each test 
required herein. 

The failure on an end product to pass any examination or test of this 
section will automatically classify the unit as nonconforming. When 
nonconformance units are corrected by the Contractor, the unit shall 
be reinspected. When corrective action has been taken, the reinspec¬ 
tion of a nonconforming unit may be limited to the test or examination 
which defined the nonconformance or, when so directed by the 
cognizant inspector, a complete re-examination and retest of the unit 
may be required. Nonconforming units which have not been corrected 
will be considered for acceptance only upon formal application by the 
Contractor to the cognizant NASA representative. 

Test Conditions 


Environmental. Unless otherwise specified, the assemblies shall be 
tested under the following amb ient conditions: 

(a) Temperature: 25° + 10° C 

(b) Relative Humidity: 90% max 

(c) Barometric Pressure: 23 to 32 inches of Hg 
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Teste 

Mount the Simulator collimator on V blocks. Illuminate the Simulator 
Star lamp. View the star image by means of an auxiliary autocollima¬ 
tor or theodolite. 

Select the 6 arc second star. Move the position of the 6 arc second 
star by means of the micrometer dials until a minimum motion of 
star is observed when the Simulator collimator is rotated in its V 
blocks. 

Note the reading of the x and y micrometer dials. This shall define 
the center of the 6 arc sec star field and die center position for the 
star in the collimator. 

Observe that only the 6 arc second star is visible. 

Observe that the sise of the star is 6 + 1 arc seconds and is clearly 
defined over the entire 1° field of view. Verify star positional 
accuracy for the positions given in Table 1. 


MICROMETER 

OFFSET CIRCULAR ERROR LIMITATIONS 


x y 

ARC MIN ARC MIN 


+3 

±3 


±7 

-? 

±3 


17 

+ 12 

±12 


±20 

-20 

±12 


120 


ALLOWABLE MISALIGNMENT 

i 3 arc sec 

13 arc sec 

±5 arc sec 

1 S arc sec 


Table 1. Star Positional Accuracy 
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Vary the illumination of the Simulator Star lamp 15% above 
and below its normal value. Observe that no deterioration 
of focus occurs, and that the star diameter is constant. 

With the Star lamp illumination set at 15% above its normal 
illumination vary the neutral density filters. The star 
brightness shall vary smootnly and no deterioration of star 
focus shall occur. The star size shall remain constant. The 
star image position shall not shift. 

Leave the Star Lamp illuminated at 100% of its normal value 
for a period of 4 hours in an ambient temperature which can 
vary from 67°F to 77°F. No deterioration of focus shall be 
observed. The star image shall not shift position. 

Return the 6 are star to the original center setting as deter¬ 
mined by the viewing telescope. It shall be identical to the 
previous reading of the x and y micrometer dials within ♦ 3 
arc seconds. 

Select the 30 arc second star. Determine the center position 
of its field of view. Observe the star is a maximum of 30 
arc seconds and is clearly defined over its entire field of 
view. Observe that the 30 arc second star is the only star 
visible. 

Mount the Simulator on V blocks. Illuminate the Simulator 
Star lamp (normal illumination). Set the star (SLOS - Star 
Tracker) mirror array assembly in place. Select the 6 arc 
second star and monitor the light output of the mirror array 
assembly with photometer Dwg. 1019970. The light output shall 
smoothly vary from a *0.5 to a *4.0 S4 Dhotoelectric magnitude 
as the neutral density filters are varied. The measurement 
shall be made to an absolute accuracy of ♦ 15%. Calibrate the 
star magnitude vs neutral density filter position. 

Set the star illumination at 10C% of normal. Observe the 
photometer meter reading. The meter reading shall not vary 
more than ♦ 2% as the star position is varied within the 
central 20 minutes of the field, during a 4 hour period when 
the Simulator is in an ambient temperature of 72 ♦ 5°F. 

Replace the Star Tracker mirror array assembly with the 
"Horizon" mirror array assembly. Monitor the light output 
of the mirror array assembly. The light output 0 of the 30 
arc second star in the spectral range 3400-3600A shall be 

a minimum of _. Remove the power from the Star 

lamp and apply normal power to the Horizon lamp. Vary the 
horizon neutral density filter position. The Dhotometer 
readout shall smoothly vary from a minimum of ‘ to six 
times that value. The light output shall be measured to an 
absolute accuracy of ♦ 20%. The time to vary the horizon 
intensity over the 6:1 range specified above shall be less 
than one minute. A calibration shall be made of horizon 
intensity vs neutral density filter setting. 
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4.2.14 


4.2.15 


4.2.16 


4.2.17 


4.2.18 


4.2.19 


4.3 


View the Horizon Simulator with a theodolite. Determine the size of 
the horizon field of view. The field of view. The field shall be 30 arc 
min. minimum. 

Place the calibration photometer Dwg. 1019970 on a rotary or trans¬ 
lational device. Knowing its field of view, scan the Horizon Simulator 
across its field for a minimum of 30 arc minutes minus the field of 
the photometer. The photometric meter reading shall not vary more 
than 2% over the field of view. Verify Horizon Simulator centraliza¬ 
tion in a manner similar to star centralization previously described. 

Use two symmetrical apertures designed to allow approximately 20% 
of the light from the Simulator collimator to be sensed. One mask 
should allow light from the center of the collimator lens only to be 
8ensed. Another should allow light from the symmetrical extremes 
of the collimator lens to be sensed. Plots of the relative magnitudes 
of the 6 arc second star vs neutral density filter position for each of- 
the masks shall be identical within ± 2%. 

Utilizing the Simulator as an autocollimator (6 sec star illuminated, 
microscope attached) verify the mirrors in each mirror array assem¬ 
bly are parallel within 4 arc seconds. Determine exact angle to 1 arc 
sec. 

Utilizing dc volt meters, oscilloscopes, variacs, and related test 
equipment verify power supply regulation to be better than 0. 1%, and 
power supply ripple to be less than 3 millivolts at normal voltage used 
to illuminate lamps, when the input voltage is varied by + 10%. 

Replace the Star Simulator lamp. Retest for focus and calibration. 

The focus shall not have deteriorated. The light output shall be 
adjustable to fall within 5% of the data taken previously. Recalibrate. 

Special Tests — The first article produced by any vendor under the pro¬ 
visions of this Procurement Specification shall be subjected to addi¬ 
tional tests prior to sell-off to determine compatability with prime 
mission requirements as specified and referenced herein. These tests 
shall be subject to approval by MIT, or its designated representative 
and shall be held in the vendor's plant or at any NASA designated 
Field Site, as applicable. 
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4.3.1 Alignment of the Star-Horizon Simulator to die OUA and to the Star- 

Horizon Simulator Certification Fixture shall be verified to the 
tolerances specified and referenced herein when the above units are 
mounted on the Aux PTF Stand and undergo a temperature cycle. 

4. 3.2 The light outputs of the Star—Horizon Simulator shall be compatible 

with the visual and photometric requirements specified and referenced 
herein. 


4.3.3 


The Star—Horizon Simulator shall be capable of mounting on the 
Star—Horizon Simulator Holding Fixture and of being properly 
aligned on same. 


4.3.4 There shall be no equipment interferences between the equipment used 

., for Photometric tests v nor between these equipments and the equip 1 -. 


4.3.5 


4.3. 


4.3. 


4.3.8 


4.4 


5. 

5.1 

6 . 

6.1 


ments normally found at the various test sites. 

The shrouds shall prevent extraneous light from entering the test 
configuration. 

Repeat 4.2. 8 using 115% of rated voltage. The bulb may burn out 
without disqualifying the test data. 

Repeat 4.2.12 using 115% of rated voltage. The bulb may burn out 
without disqualifying the test data. 

Verify results obtained in 4—2.17 over the entire field of view using an 
"autocollimator capable of viewing both lines of sight simultaneously. 

Drawing Compliance — The assembly shall be visually examined for 
compliance to the requirements of APOLLO GfcN Drawing 1019977. 
Particular attention shall be given to inspection for nicks, scratches, 
burrs, dents, encapsulant defects, contaminants, pin misalignment, 
and legibility and appearance of markings. 

PREPARATION FOR DELIVERY 

General - Preparation for delivery shall be in accordance with 
Specification ND 1002214. 

NOTES. 

The special tests designated in par. 4. 3 shall be performed on the 
first article produced by any vendor to assure compliance with prime 
mission requirements as specified and referenced herein. 
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1.1 This specification establishes die detail requirements for complete 

identification and acceptance of die Star-Horizon Simulator PART 
No. 1019977. 

2. APPLICABLE DOCUMENTS 

2.1 The following documents form a part of this specification to die 

extent specified herein. 

2.1.1 Effective issues. 

2.1.2 Unless otherwise specified herein. Military and Government Stand¬ 
ards and specifications shall be die issue in effect on the date of 
request for proposal or invitation to bid. 
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procurement functions should be obtained from the Procuring 
Activity ur as directed by the Contracting Officer. 

2.2 Conflicting Requirements, hi the event of conflict between the 

requirements of the contract, this Specification and the documents 
listed in this section, the following order of precedence shall 
apply and the Contractor shall notify MIT Apollo Management of 
the conflict as soon as it is determined. 

a. The contract. 

b. This Specification. 

c. Documents listed in this section. 

3. REQUIREMENTS 

3.1 Performance. 

3.1.1 Star Simulation 

3.1.1.1 The Simulator shall provide two stars, one a 6 & 1 are second star 
with a 6 ± 1 arc second major axis and a 4.2 J- 1 arc second minor 
axis; the other shall be a 30 arc second star tv .ximum. 

3.1.1.2 The 6 arc second star shall have an S—4 ph' ^electric magnitude 
which is variable by means of neutral density filters from -0. to 
*3.3 (minimum range) as referenced to a star of spectral class 
AO (11, 200°K effective color temperature). The Simulator shall 
have provisions for calibration of the 6 arc second star magnitude 
within an absolute accuracy of ± 18% with photometer Dwg. 1019970. 

3.1.1.3 The 30 arc second star shall be variable in magnitude. 

3.1.1.4 The Simulator shall incorporate a provision for exclusive selection 
of either the 6 arc second star simulation or die 30 arc second 
star simulation. 
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3.1.1.5 The 6 arc second star shall be capable of being sensed simultaneously 
by the calibration photometer Dwg. 1019970 and by the SL06 (visual) 
and the Star Tracker Photometer over the entire range of magnitudes 
specified above except as limited by the specifications for the OUA. 

3.1.1.6 The 30 arc second star shall be capable of being sensed simultaneously 
by the LLOS (visual) and the Horizon Photometer. 

3.1.1.7 The Simulator shall be capable of positioning each star within a full 
field of one degree. The field of star motion shall be centralized about 
the optical (mechanical) axis of the Simulator within ± 1 arc minute. 

The Simulator shall provide a micrometer readout for star position. 
The micrometer readout shall be to an accuracy of 1 arc second or 
better. The accuracy of the star position when viewed at the OUA shall 
be ± 3 are seconds or better when utilizing the central 20 minutes of 
the field and i 5 are seconds or better when using the remainder of 
the 60 min field. A conversion factor from micrometer reading to arc 
seconds shall be supplied with the Simulator. A tabulation showing 
star position with respect to the optical (mechanical) axis of the Simu¬ 
lator vs dial readout shall be supplied. 

3.1.2 Horizon Simulation 

3.1.2.1 The Horizon size shall be a minimum of 30 arc minutes and shall be 
centered within 30 arc sec of the Sit* dator optical axis. The horizon 
shall be capable of being sensed ?■ multaneously by the calibration 
photometer Dwg. 1019970, by the SXT LLOS and by the Horizon 
Photometer of the OUA. 

3.1.2.2 The Horizon intensity shall be variable. The ratio of horizon intensity 
variation shall be 6:1 or greater and shall encompass the linear range 
of the Horizon Photometer. 

3.1.2.3 The Simulator horizon intensity shall be calibrated to an absolute 
accuracy of ± 20% utilizing photometer Dwg. 1019970. 

The relative horizon intensity variation shall be capable of being 
calibrated as a function of neutral density filter position within 5% 
utilizing photometer Dwg. 1019970. A calibration chart of this 
function shall be provided. 


3.1.2.4 
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3.1.3 Intensity Variation 

3.1.3.1 It shall be possible to read the position of the neutral density counter— 
touting filters within 1.0 degrees, and to an accuracy of 3.0 degrees 

. . or better. . . . . . - . .. .... ■ ■ ■■■. .. ... 

3.1.4 Power Supplies 

3.1.4.1 The power supply shall operate from 115V+10%, 50-60 cps + 5%. 

The dc output volUge of the power supply shall be regulated to 

0.1% under normal load when the input volUge is varied by 10%. The 
peak to peak output ripple shall not exceed 3 millivolts. 

3.1.5 Shrouds 

3.1.5.1 The shrouds shall preclude extraneous light from entering the 
optical path between the following: 

1. Autocollimator and mirror array assembly 

2. Mirror array assembly and the calibration photometer 

3. Mirror array assembly and the OUA 

3.1.6 Folding Mirrors 

3.1.6.1 Each mirror array as jmbly shall conUin two precision mirrors. 

The plane parallel' *-m of the reflecting surfaces of the two mirrors 
shall be within 4 a u seconds, and shall be calibrated (Known) to 

1 arc second or better. 

3.1.6. 2 The mirror array assembly which is used with the Horison Photometer 
shall have a narrow band pass filter in the Calibration Photometer light 
path. This filter shall have a cenUr wavelength of 3500 A° + 25A° and 
a bandwidth of 200 A° + 5%. The filter shall have polished, parallel 
surfaces, and shall have a transmission characteristic greater than 
40% at 3500 A°. 

3.1.7 Mechanical Subility 

The Simulator, when used with the Star-Horizon Simulator Mounting 
Fixture 1019926, or Aux. PTF SUnd Dwg. 1019962, shall remain 
■table to meet the optical and photometric accuracy requirements as 
outlined herein for a minimum of 4 hours over he temperature vixying 
between 67?F and 77°F. . 
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3.1.7.1 
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8 Lamps 

8.1 The lamps which provide the light for the Star and horizon sources shall 

not require operation at a voltage greater than their rated voltage 
except for Horizon alignment. The lamps shall have a rated life of 

50 hours minimum at rated voltage. 

9 Certification 

9.1 Overall alignment checks required for certification immediately prior 
to and after tests shall be capable of being performed to the accuracy 
specified herein without removing the Simulator from its test mounts. 

Product Configuration 

1 Drawings * The configuration of the assembly shall be in accordance 

with Apollo GtcN Drawing 1019977 and all drawings and engineering 
data referenced thereon. 

QUALITY ASSURANCE PROVISIONS 

General - The Contractor responsible for the manufacture of the 
assembly shall be responsible for the accomplishment of each test 
required herein. 

P jduct Performance and Configuration Requirements/Quality 
Verification Cross Reference Index. 



Performance 

Test 

Paragraph Title 

Req 

uirements 

Verification 

Star Simulation 

3.1 

.1.1 

4.2.5, 4.2.10 


3.1 

.1.2 

4.2.11 


3.1 

.1.3 

4.2.13 


3.1 

.1.4 

4.2.2, 4.2.3, 
4.2.10 


3.1 

.1.5 

4.2.11 


3.1 

.1.6 

4.2.13 


3.1 

.1.7 

4.2.2, 4.2.3, 
4.2.5, 4.2.9 

Horizon Simulation 

3.1 

.2.1 

4.2.14 


3.1 

.2.1 

4.2.13 


3.1 

.2.3 

4.2.13 


3.1 

.2.4 

4.2.13 
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Paragraph Title 
Intensity Simulation 
Power Supplies 
Shrouds 

Folding Mirrors 
Mechanical Stability 


Performance 

Requirements 

3.1.3.1 

3.1.4.1 

3.1.5.1 

3.1.6.1, 3.1.4.2 

3.1.7.1 
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Test 

Verification 


4.2.11, 4.2.13 

4.2.18 

4.3.5 

4.2.17, 4.2.13 
4.2.8, 4.3.3 


4.1.1 The failure on an end product to pass any examination or test of this 
section will automatically classify the unit as nonconforming. When 
nonconformance units are corrected by the Contractor, the unit shall 
be reinspected. When corrective action has been taken, die reinspec— 
tion of a nonconforming unit may be limited to the test or examination 
which defined the nonconformance or, when so directed by the cogni¬ 
zant inspector, a complete re-examination and retest of the unit may 
be required. Nonconforming units which have not been corrected will 
be considered for acceptance only upon formal application by the Con¬ 
tractor to the cognizant NASA representative. 

4. l . 2 Test Conditions 

4.1.2.1 Environmental. Unless otherwise specified, die assemblies shall be 
tested under the following ambient conditions: 

(a) Temperature: 25° ± 10°C 

(b) Relative Humidity: 90% max. 

(c) Barometric Pressure: 23 to 32 inches of Hg 

4.2 Tests 

4.2.1 Mount the simulator collimator on Sliding Platform P/N 1019919 or 
equivalent. Illuminate the Simulator Star lamp. View the star image 
by means of an auxiliary autocollimator or theodolite. 

4.2.2 Select the 6 arc second star. Move the position of the 6 arc second 
star by means of the micrometer dials until a minimum motion of star 
is observed when the Simulator collimator is routed in its V blocks. 
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4.2. 3 Note the reading of the x and y micrometer dials. This shall define 

the center of the 6 arc sec star field and the center position for the 
star in the collimator. 

4.2.4 Observe that only die 6 arc second star is visible. 

4.2. 5 Observe that the size of the star is 6 ± 1 arc seconds and is clearly 

defined over the entire 1° field of view. Verify star positional 
accuracy for the positions given in Table 1. 


MICROMETER 

OFFSET 


CIRCULAR ERROR LIMITATIONS 


X 

y 


ARC MIN 

ARC MIN 

ALLOWABLE MISAJ 

+3 +3 

±3 

+ 3 arc sec 


+7 


-7 

±3 



±7 

± 3 arc sec 

+ 12 

+12 



±20 

± 5 arc sec 

• -20 

±12 



+20 

i 5 arc sec 

-0 

0 

+3 arc sec 

-30 

0 

+ 5 arc sec 


Table 1. Star Positional Accuracy 

4. 2. 6 Vary the illumination of the Simulator Star lamp 15% above and below 

its normal value. Observe that no deterioration of focus occurs, and 
that the star diameter is constant. 

With the Star lamp illumination set at 15% above its normal illumina¬ 
tion vary the neutral density filters. The star brightness shall vary 
smoothly and no deterioration of star focus shall occur. The star 
size shall remain constant. The star image position shall not shift. 


4.2.7 
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4.2. 8 Leave the Star Lamp illuminated at 100% of its normal value for a 

period of 4 hours in an ambient temperature which can vary from 
67°F to 77°F. No deterioration of focus shall be observed. The 
star image shall not shift position. 

4.2.9 Return the 6 arc star to the original center setting as determined 
by the viewing telescope. It shall be identical to the previous read¬ 
ing of the x and y micrometer dials within ± 3 arc seconds. 

4.2.10 Select the 30 arc second star. Determine the center position of its 
field of view. Observe the star is a maximum of 30 arc seconds 
and is clearly defined over its entire field of view. Observe that 
the 30 arc second star is the only star visible. 

4.2.11 Mount Simulator on sliding platform 1019919 or equivalent. Illumin¬ 
ate the Simulator Star lamp (normal illumination). Set the star (SLOS - 
Star Tracker) mirror array assembly in place. Select the 6 arc sec¬ 
ond star and monitor the light output of the mirror array assembly 
with photometer Dwg. 1019970. The light output shall smoothly vary 
from a 0 to a +3. 3 S4 photoelectric magnitude as the neutral density 
filters are varied. The measurement shall be made to an absolute 
accuracy of ± 15%. Calibrate the star magnitude vs neutral density 
filter position. 

4. 2.12 Set the star illumination at 100% of normal. Observe the photometer 
meter reading. The meter reading shall not vary more than + 2% as 
the star position is varied within the central 20 minutes of the field, 
during a 4 hour period when the Simulator is in an ambient tempera¬ 
ture of 72 ± 5°F. 

4. 2.13 Replace the Star Tracker mirror array assembly with the ’’Horizon” 
mirror array assembly. Monitor the light output of the mirror array 
assembly. The light output of the 30 arc second star in the spectral 
range 3400-3600A shall be a minimum of . Remove the 

power from the Star lamp and apply normal power to the Horizon 
lamp. Vary the horizon neutral density filter position. The photo¬ 
meter readout shall smoothly vary from a minimum of to six 

times that value. The light output shall be measured to an absolute 
accuracy of ± 20%. The time to vary the horizon intensity over the 
6:1 range specified above shall be less than one minute. A calibra¬ 
tion shall be made of horizon intensity vs neutral density filter setting. 
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4.2.15 

4.2.16 

4.2.17 

4.2.18 

4.2.19 
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View the Horizon Simulator with a theodolite. Determine the size of 
the horizon field of view. The field shall be 30 arc min. minimum. 

Place the calibration photometer in a position to view the Simulated 
Horizon. Determine the photometric center of the horizon field. It 
shall be within + 30 arc seconds of the Optical Axis. Record H and 
V coordinates. Utilizing the Horizon translation carriage, scan the' 
Horizon for an interval of 4 arc min. to each side of the photometric 
center. The photometer reading shall not vary more than 2% of max* 
imum over the total scan. 

Use two symmetrical apertures designed to allow approximately 20% 
of the light from the Simulator collimator to be sensed. One mask 
should allow light from the center of the collimator lens only to be 
sensed. Another should allow light from the symmetrical extremes 
of the collimator lens to be sensed. Plots of the relative magnitudes 
of the 6 arc second star vs neutral density filter position for each of- 
the masks shall be identical within £ 2 %. 

Utilizing the Simulator as an autocollimator (6 sec star illuminated, 
microscope attached) verify the mirrors in each mirror array assem¬ 
bly are parallel within 4 arc seconds. Determine exact angle to 1 arc 
sec. 

Utilizing dc volt meters, oscilloscopes, variacs, and related test 
equipment verify power supply regulation to be better than 0.1% and 
power supply ripple to be less than 3 millivolts at normal voltage used 
to illuminate lamps, when the input voltage is varied by + 10%. 

Replace the Star Simulator lamp. Retest for focus and calibration. 

The focus shall not have deteriorated. The light output shall be 
adjustable to fall within 5% of the data taken previously. Recalibrate. 

Special Tests - The first article produced by any vendor under the pro¬ 
visions of this Procurement Specification shall be subjected to addi¬ 
tional tests prior to sell-off determine compatability with prime . 
mission requirements as specified and referenced herein. These tests 
shall be subject to approval by MIT, or its designated representative 
and shall be held in the vendor's plant or at any NASA designated 
Field Site, as applicable. 






« 


4.3.1 


4.3.2 


4.3.3 


4.3.4 


4.3.5 

4.3.6 

4.3.7 


4.3.8 


4.4 


5. 


5.1 


6 . 


6.1 
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Alignment of the Star-Horizon Simulator to the OUA and to the Star- 
Horizon Simulator Certification Fixture shall be verified to the 
tolerances specified and referenced herein when the above units are 
mounted on the Aux PTF Stand and undergo a temperature cycle. 

The light outputs of the Star-Horizon Simulator shall be compatible 
with the visual and photometric requirements specified and referenced 
herein. 

The Star-Horizon Simulator shall be capable of mounting on the 
Star-Horizon Simulator Holding Fixture and of being properly 
aligned on same. 


There shall be no equipment interferences between the equipment used 
for Photometric tests, nor between these equipments and the equip— 
ments normally found at the various test sites. 

The shrouds shall prevent extraneous light from entering the test 
configuration. 

Repeat 4.2.8 using 115% of rated voltage. The bulb may burn out 
without disqualifying the test data. 

Repeat 4.2.12 using 115% of rated voltage. The bulb may burn out 
without disqualifying the test data. 

Verify results obtained in 4r-2.17 over the entire field of view using an 
"autocollimator capable of viewing both lines of sight simultaneously. 

Drawing Compliance - The assembly shall be visually examined for 
compliance to the requirements of APOLLO GfcN Drawing 1019977. 
Particular attention shall be given to inspection for nicks, scratches, 
burrs, dents, encapsulant defects, contaminants, pin misalignment, 
and legibility and appearance of markings. 

PREPARATION FOR DELIVERY 

General - Preparation for delivery shall be in accordance with 
Specification ND 1002214. 

NOTES. 

pie special tests designated in par. 4.3 shall be performed on the 
first article produced by any vendor to assure compliance with prime 
mission requirements as specified and referenced herein. 


- 11 - 





APOLLO G&N Specification 
PS 1019977 RfEi/, C 
Original Issue Dots: JU X(e f 
Release Authority: TDRR/^25^ 
Class A Release 


PROCUREMENT SPECIFICATION 

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS 
STAR-HORIZON SIMULATOR 

DRAWING NO. 1019977 


Record of Revisions 


Date 

Revision 

Letter 

TDRR 

No. 

Pages 

Revised 

Approvals | 

MIT 

NASA 


A 

200 a 

3, Vi 7v %/Oji/ 

r'.MyRi.py' 


7-6-65 

B 

20903 

3.6.7. 8.9. 10 

W. K. 

A. M._ 

An* 

/ j ~ 6 ■ •<?- 

c 

•< 3 >; -t 

.-<-V Kl JtZlL* ; »/; 

W kc. 












































This specif ication consists of page I to 13 Inclusive. 


, / TUi /!$«f 

O ~Jo 6 f 


APPROVALS 


NASA/MSC 






KIC 



APOLLO G AND N Specification 
PS 1019977 
Rev. C 


1. SCOPE 

1 This specification establishes the detail requirements for com¬ 

plete identification and acceptance of the Star-Horizon Simulator 
No. 1019977-011. 

2. APPLICABLE DOCUMENTS 

2. 1 The following documents form a part of this specification to the 

extent specified herein. 

2.1.1 Effective Issues. 

2. 1.2 Unless otherwise specified herein. Military and Government 

Standards and specifications shall be the issue in effect on the 
date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO G AND N 

ND 1002214 Preservation, Packaging, Container, 

Marking and Packaging, General 
Requirements for 

ND 1002023 Serialization, General Specification 

For 


DRAWINGS 


APOLLO G AND N 

1019977 Star-Horizon Simulator 

1019909 Deflector, Light Beam LLOS and HS 

1019970 Star-Horizon Simulator Certification 

Fixture 

1019913 Deflector, Light Beam SLOS and TLOS 


1019962 


Auxiliary Precision Test Fixture 








APOLLO G AND N Specification 
PS 1019977 
Rev. C 


2011000 

Optical Unit 

1016949 

Functional Tester 

1019919 

Sliding Platform Assembly 

1022908 

Mirror Bridge Assembly 

1022957 

Filter Assembly 

1022927 

Cable Assembly 


Copies of Specifications, Standards, Drawings, Bulletins and 
Publications required by suppliers in connection with specific 
procurement functions should be obtained from the Procuring 
Activity or as directed by the Contracting Officer. 

Conflicting Requirements. In the event of conflict between the' 
requirements of the contract, this Specification and the documents 
listed in this section, the following order of procedence shall apply 
and the Contractor shall notify MIT Apollo Management of the con¬ 
flict as soon as it is determined. 

a. The contract 

b. This Specification 

c. Documents listed in this section 
REQUIREMENTS 
Performance 

Focusing and General Alignment 

The Simulator shall be focused at 5461 A± 150 A. 

Star Simulation 

The nominal 6 sec star shall not exceed 8 arc seconds along any 
axis. The nominal 30 sec star shall not exceed 35 arc seconds 
along any axis. The 6 arc sec star and the 30 arc second star 
shall be separately selectable. 
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and micropositioner readings shall be obtained which will 
center the 6 sec star within 1 arc minute of the Optical (mechanical) 
Axis of the Simulator. 

i 

H 30 and V 30 micropositioner readings shall be obtained which will 
center the 30 sec star within 1 arc minute of the Optical (mechani¬ 
cal) Axis of the Simulator. 

A six ( 6 ) decimal place conversion factor shall be determined to 
convert H and V micropositioner reading into arc minutes, i. e. 

1 arc MIN = 0. OOxxxx INCHES. 

The 30 sec star shall have a 1 degree field of view (minimum) 
centered about the position determined in para. 3. 1.2. 3. The 
6 sec star shall have a 1 degree field of view (minimum) centered 
about the position determined in para. 3. 1.2. 2. 

The 6 sec star angular positioning accuracy with respect to the 
center position determined in para. 3. 1.2. 2 and utilizing the scale 
factor determined in para. 3. 1.2. 4°shall be 3 arc seconds within 
the central 20 arc minute field and 5 arc seconds within the central 
1 arc degree field. 

The mirrored surfaces of Deflection Mirror Assembly 1019913-011 
shall be parallel within 6 arc seconds (rss) for a period of four 
hours when subjected to a temperature rise of 10°F at an approxi¬ 
mate rate of 2 . 5 °F per hour from 67°F ± 5°. The parallelism as 
measured at the base temperature point of the 10 ° rise, at the 
midpoint of the 10 ° rise and at the peak of the 10 ° rise shall have 
a maximum spread of 2 arc seconds along any measurement axis 
and along the rss of coordinate measurements. 

The Star Tracker LOS mirror in Deflection Mirror Assembly 
1019913-011 shall have an S-4 (3000-7000 K) reflectance in excess 
of 70%. The mirror reflectance shall be known to ± 5%. 

The 6 sec star shall have an S-4 photoelectric star magnitude which 
shall encompass the range from - 4. 0 to + 4. 0 star magnitudes 
when: 

a. The star magnitudes are referenced to an AO star (11, 200 °K 
effective color temperature) by means of the Langley method. 









M 

4 

i 

if 
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b. The star magnitude is effectively calibrated at the exit aper¬ 
ture of the Star Tracker LOS Mirror. (This means mask P/N 
1022*47 must be used in star calibration and the mirror 
reflectiv ty factored into the calibration. ) 

3. 1.2. 10 The 30 sec star magnitude shall be a minimum of 7. 5 (10“^) watts/ 
cm^/steradian in the spectral region 3200-3900 X * when tested 
in accordance with section 4. 

*The region defined by the 1% transmission characteristics 
of the narrowband filter used with the calibration photometer. 

3. 1.3 Horizon Simulation 

3. 1.3. 1 The horizon shall be 30 arc minutes minimum. 

3. 1. 3. 2 The horizon center shall be given as Hjj and Vjj micropositi >ner 

readings. The horizon center shall be defined as the average of 
the H and V coordinates for the 98% intensity points obtained by 
scans through the peak intensity. 

3. 1.3. 3 The horizon intensity shall be uniform within 2% over the central 

8 arc minute region and within+25% over the central 30 arc minute 
region. 

3. 1.3. 4 The mirrored surfaces of Deflection Mirror Assembly 1019909-011 
shall be parallel within 6 arc seconds (rss) for a period of four 
hours when subjected to a temperature rise of 10°F at an approxi¬ 
mate rate of 2. 5°F per hour from 67°F ± 5°. The parallelism as 
measured at the base temperature point of the 10° rise, at the 
midpoint of the 10° rise and at the peak of the 10° rise shall have 
a maximum spread of 2 arc seconds along any measurement axis 
and along the rss of coordinate measurements. 

3. 1.3. 5 The Horizon Photometer LOS mirror in Deflection Mirror Assembly 
1019909-011 shall have a reflectance over the region 3400 X-3600 X 
in excess of 60%. The mirror reflectance shall be known to ± 5%. 

3. 1.3. 6 The Horizon intensity shall be a minimum of 9. 5 (10 - ^) watts/cm 
steradian in the spectral region 3200-3900 X * when effectively 
measured at the exit aperture of the Horizon Photometer LOS 
mirror. (The Horizon intensity calibration shall include the following 
calibration factors: mirror reflectivity, and horizon nonuniformity. 

The Horizon intensity shall be variable by means of neutral density filters 


5 













3. 1.4 
3. 1.4. 1 


3.1.5 

3.1.5.1 
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from 9. 5 (10 4 ) watts/cm 2 /steradian to 2.4 (10~ 4 ) watts/cm 2 / 
steradian (minimum range). 

^The region defined by the 1% transmission characteristics 
of the narrowband filter used with the calibration photo¬ 
meter. 

Power Supply 

The power supply shall have the following characteristics: 

Input 115V ± 10%, 50-60 cycles per second 
DC Output 0-10 volts, 0-10 AMPS 
DC Output regulation ** 0. 1% 

DC Output ripple *** 0.025% of dc output 

* Sunder normal load (8V, 1 JX load) when the input voltage is 
varied by ± 10%. 

***tested at extreme end of 10 foot cable (P/N 1022927-011) when 
dc output is operated at 4 Vdc and at 8V dc. 

Special Requirements. These requirements shall be verified 
only on the first article as defined in para. 6. 1. 

The Simulator when used with the Auxiliary PTF P/N 10*9^2-011. 
The Star-Horizon Simulator Certification Fixture P/N ’ *9970-011 
and Functional Tester P/N 1016949-011 shall be capable of testing ’ 
the following OUA P/N 2011000 characteristics. 

a# Parallelism of L.LOS—HP LOS to an accuracy of 10 arc 

seconds or better. 

k* Parallelism of SLOS—STLOS to an accuracy of 10 arc 
seconds or better. 

c. Verifying the Horizon Photometer High Voltage Power Supply 
Setting to an accuracy of ± 20%. 

NOTE: The tolerances specified in para. 3. 1.5. 1 can not be 

tested directly and must be deduced from the data and 
procedures. 
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3. 1.5. 2 Any LOS generated by the Star-Horizon Simulator (from the 

Deflection Mirror Assembly) when the Simulator is mounted on 

the Auxiliary Precision Test Fixture P/N 1019962-011 shall 
remain positioned with respect to a fixed OUA or Yoke Position 
Fixture LOS within a spread of 15 arc seconds for a period of 
4 hou-» subjected to a temperature rise of 10°F at an average 
rate of 2. 5°F per hour from + 67°F ± 5°. 

3.2 Product Configuration 

3. 2.1 Drawings. The configuration of the assembly shall be in accord¬ 

ance with Apollo G and N Drawing 1019977 and all drawings and 
engineering data referenced thereon. 

3 * 2*2 Serialization. Each assembly identified by General Arrangement 

(or Assembly) Drawing shall be identified by a serial number 
assigned in accordance with ND 1002023. 

4. QUALITY ASSURANCE PROVISIONS 

1 General. The Contractor responsible for the manufacture of the 

assembly shall be responsible for the accomplishment of each 
test required herein. 


Product Performance and Configuration Requirements/Quality 
Verification Cross Reference Index. 


Performance 


Test 

Requirements 

Paragraph Title 

Verification 

3.1.1.1 

Focus 

4. 2.1.1 

3.1.2.1 

Star Size 

4.2.2. 1 

3. 1.2.2 

6 Sec Star Center 

4. 2.2.2 

3. 1.2.3 

30 Sec Star Center 

4. 2.2.3 

3.1.2.4 

Conversion Factor 

4. 2.2.4 

3. 1.2. 5 

Field of View 

4. 2.2.5 

3. 1.2.6 

Positioning Accuracy 

4. 2.2.6 

3. 1.2.7 

SLOS-STLOS Parallelism 

4. 2. 2.7 

3. 1.2.8 

STLOS - Reflectivity 

4. 2. 2. 8 

3. 1.2. 9 

6 Sec Star Magnitudes 

4. 2.2.9 

3.1.2.10 

30 Second Star Intensity 

4.2.2.10 

3.1.3.1 

Horizon Size 

4.2.3.1 
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Performance 

Requirements 

3.1.3.2 

3.1.3.3 

3.1.3.4 

3.1.3.5 

3.1.3.6 

3.1.4.1 

3.1.5.1 

3.1.5.2 
3.2.1 


4.1.1 


4.1.2 


4.1.2.1 


4.2 
4.2.1 


Paragraph Title 

Horizon Center 
Horizon Uniformity 
LLOS-HSLOS Parallelism 
HSLOS-Reflectivity 
Horizon Intensity 
Power Supply 
Special Requirements 
Special Requirements 
Configuration 


Test 

Verification 

4.2. 3. 2 
4. 2. 3. 3 
4. 2. 3. 4 
4.2.3. 5 
4.2. 3.6 
4. 2.4.1 

4.3.2 

4.3.3 
4.4 


The failure on an end product to pass any examination or test of 
this section will automatically classify the unit as nonconforming. 
When nonconformance units are corrected by the Contractor the 
unit shall be reinspected. When corrective action has been taken, 
the reinspection of a nonconforming unit may be limited to the test 
or examination which defined the nonconformance or, when so 
directed by the cqgnizant inspector a complete re-examination and 
retest of the unit may be required. Nonconforming units which 
have not been corrected will be considered for acceptance only 
upon formal application by the Contractor to the cognizant NASA 
representative. 

Test Conditions 

Environmental. Unless otherwise specified, the assemblies shall 
be tested under the following ambient conditions: 

a. Temperature: 72°F + 10°F 

b. Relative Humidity: 90% maximum 

c. Barometric Pressure: 23 to 32 inches of Hg. 

Tests 

Focus 


V f 


i 

i 


4. 2.1.1 


Present pre-acceptance certification data that infinity focus of 
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the Simulator-Collimator has been set utilizing a DKM-3 Theodolite, 
and narrowband filters centered at 5461 X. 

Star Simulation 

Measure the diameter of the 6 sec star and 30 sec star utilizing 
a DKM-3 Theodolite and selective green filter. 

View the 6 sec star by means of a DKM-3 Theodolite and selective 
green filter while rotating the simulator collimator in V-blocks. 
Determine the H and V positions required to center the 6 sec star. 

View the 30 sec star by means of a DKM-3 Theodolite and selective 
green filter while rotating the Simulator Collimator in V-blocks. 
Determine the H and V positions required to center the 30 sec star. 

View the 6 sec star with a DKM—3 Theodolite and selective green 
filter. Align the star motion axes to the DKM-3 reticle axes. 
Determine the scale factor from H and V micropositioner readings 
to arc minutes utilizing the azimuth and elevation readings taken 
with the DKM-3 Theodolite and the corresponding star positions. 

Utilizing a DKM-3 Theodolite and selective green filter, verify 
that the 6 sec star and 30 sec star are clearly defined over the 
field of view. 

Util ing a DKM-3 Theodolite as in paragraph 4. 2. 2.4 and 
selective green filter verify 6 sec star positioning accuracy at 
the following positions (referenced to the H and V star center 
position). 


H 


V 
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V 

Arc Min 


4. 2. 2. 7 Mount the Deflection Mirror Assembly P/N 1019913-011, the 

Mirror Bridge Assembly P/N 1022908-011 and the Star-Horizon 
Simulator Collimator P/N 1019977-011 on Sliding Platform 
Assembly P/N 1019919-011. Utilizing the Simulator as an auto- 
collimator determine the parallelism between the SLOS mirror 
and the Star Tracker LOS mirror. Subject the configuration to 
a temperature rise of + 10°F from the base point of 67°F ± 5°F. 
Determine parallelism at base point, midpoint of rise and at 10° 
rise point., ... . . . . ... . . 

4. 2. 2. 8 Determine the S-4 mirror reflectivity of the Star Tracker LOS 
mirror by A or B. 

A. Certification 

Integrated data taken of reflectivity (at 45°) at selected 
wavelengths from 3000-7000 X. 

B. Measurement 

Utilizing a SHS Certification Fixture P/N 1019970-011, 
and filter assembly P/N 1022957-011, with a 5/8" clear aper¬ 
ture (filter removed) measure the output of the Simulator with 
and without the Deflector Mirror Assembly and determine 
the mirror reflectivity as the ratio of the two readings. 
Reflectivity 1. 

4. 2. 2. 9 Utilizing a calibration curve for the SHS Certification Fixture 
1019970-011 (Photometric Units vs Star Magnitude) determine 
number of photometric units required to obtain specified star 
magnitudes. Set SHSCF to read output of Simulator 6 sec star 
and verify star magnitude output. (Mirror reflection factor 
and tritium decay values in calibration.) 

4. 2. 2.10 Measure the output of the centered 30 sec identically to para. 

4. 2. 3.6 except delete Nonuniformity from calibration. 
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4.2.3 
4.2. 3.1 

4. 2. 3.2 

4.2. 3. 3 
4.2. 3.4 


Horizon Simulation 

Measure the diameter of the simulated horizon using a DKM-3 
Theodolite with the green filter. ’ 

Mount the Star-Horizon Simulator Collimator and SHS Certifica¬ 
tion Fixture Normal Probe on Sliding Platform Assembly P/N 
1019919-011. Determine the H and V micropositioner readings 
for the center of the horizon by plotting photometer output versus 
H and V coordinates (2 plots). 

Verify horizon uniformity from the graphs plotted in 4. 2. 3.2. 

Mount the Deflection Mirror Assembly P/N 1019909-011, the 
Mirror Bridge Assembly P/N 1022908-011 and the Star-Horizon 
Simulator Collimator P/N 1019977-011 on Sliding Platform 
Assembly P/N 1019919-011. Utilizing the simulator as an auto¬ 
collimator determine the parallelism between the HSLOS Mirror 
and the LLOS Mirror. Subject configuration to a temperature 
rise of + 10°F from a base point of 67°F ± 5°F. Determine 
parallelism at base point, midpoint of rise and at 10° rise point. 

Determine the mirror reflectivity of the HSLOS Mirror in the 
region 3400-3600 A by method A or B. 

A. Certification 


Integrated data taken of reflectivity (at 45°) at selected 
wavelengths throughout the range of 3400-3600 JL 

B. Measurement 


Utilizing a SHS Certification Fixture P/N 1019970-011 
and filter assembly P/N 1022957 measure the output of 
the Simulator with and without the deflector mirror 
assembly P/N 1019909-011 and determine the mirror 
reflectivity as the ratio of the two readings. Reflectivity 
shall be less than 1. 


Mount the Simulator Collimator and SHSCF Normal Probe on 
Sliding Platform Assembly. Set power supply to obtain maximum 
horizon intensity as required in para. 3.1. 3. 6. Set neutral density 
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4.2.4 
4.2.4. 1 


4.3 


4.3. 1 

4.3.2 


4.4 


filter at maximum transmission using a certified SHSCF (set 
the SHSCF sensitivity to value at which SHSCF is calibrated f 
in Photometric Units/(watts/cm 2 /steradian). This number 
shall include tritium decay factors, mirror reflectivity, horizon 
nonuniformity and filter factors. The neutral density filters 
shall be varied to obtain the minimum range of horizon intensity 
as required in para. 3. 1.3. 6. 

Power Supply 

Utilizing dc voltmeters, ac-vtvm, variac and related test equip* 
ment, e. g., load resistors, test the power supply for output 
voltage, regulation and ripple. 

Special Tests. The first article produced by any vendor under 
the provisions of this Procurement Specification shall be sub¬ 
jected to additional tests prior to sell-off to determine compat¬ 
ibility with prime mission requirements as specified and referenced 
herein. These tests shall be subject to approval by MIT, or its 
designated representative and shall be held in the vendor's plant 
or at any NASA designated Field Site, as applicable. 

Perform OUA P/N 2011000 Tracker and Horizon Sensor Tests. 
Verify GSE measurement tolerances. 

Stability. The Star-Horizon Simulator P/N 1019977 shall main¬ 
tain a line of sight when mounted on the Auxiliary Precision Test 
Fixture P/N 1019962-011 as specified in para. 3.1. 5. 2. 

Drawing Compliance and Mechanical and Visual Inspector. The 
assembly shall be visually examined for compliance with Apollo 
G and N drawing 1019977, and all drawings and specifications 
referenced thereon. The assemblies and subassemblies shall be 
visually inspected as a minimum for the following. 

1. Size, dimension, tolerance, serialization, appearance and 
markings. 

2. Adequacy of materials, parts, and subassemblies; com¬ 
pliance with specific ratings and conformance to applicable 
specifications. 
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1. SCOPE 

1 This specification establishes the detail requirements for com¬ 

plete identification and acceptance of the Star-Horizon Simulator 
No. 1019977-011. 

2. APPLICABLE DOCUMENTS 

2. 1 The following documents form a part of this specification to the 

extent specified herein. 

2.1.1 Effective Issues. 

2. 1.2 Unless otherwise specified herein, Military and Government 

Standards and specifications shall be the issue in effect on the 
date of request for proposal or invitation to bid. 

SPECIFICATIONS 


APOLLO G AND N 


DRAWINGS 


ND 1002214 

Preservation, Packaging, Container, 
Marking and Packaging, General 
Requirements for 

ND 1002023 

Serialization, General Specification 

For 

APOLLO G AND N 

1019977 

Star-Horizon Simulator 

1019909 

Deflector, Light Beam LLOS and HS 

1019970 

Star-Horizon Simulator Certification 
Fixture 

1019913 

Deflector, Light Beam SLOS and TLOS 

1019962 

Auxiliary Precision Test Fixture 
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2011000 

Optical Unit 

1016949 

Functional Tester 

1019919 

Sliding Platform Assembly 

1022908 

Mirror Bridge Assembly 

1022957 

Filter Assembly 

1022927 

Cable Assembly 


. Copies of Specifications, Standards, Drawings, Bulletins and 
Publications required by suppliers in connection with specific 
procurement functions should be obtained from the Procuring 
Activity or as directed by the Contracting Officer. 

2. 2 Conflicting Requirements. In the event of conflict between the 

requirements of the contract, this Specification and the documents 
listed in this section, the following order of procedence shall apply 
and the Contractor shall notify MIT Apollo Management of the con¬ 
flict as soon as it is determined. 

a. The contract 

b. This Specification 

c. Documents listed in this section 

3. REQUIREMENTS 

3. 1 Performance 

3« 1. 1 Focusing and General Alignment 

3.1. 1. 1 The Simulator shall be focused at 5461 A ± 150 A. 

3. 1.2 Star Simulation 

3. 1. 2. 1 The nominal 6 sec star shall not exceed 8 arc seconds along any 
axis. The nominal 30 sec star shall not exceed 35 arc seconds 
along any axis. The 6 arc sec star and the 30 arc second star 
shall be separately selectable. 
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H 6 and Vfc micropositioner readings shall be obtained which will 
center the 6 sec. star within 1 arc minute of the Optical (mechani¬ 
cal) Axis of the Simulator. 


H 30 and V 30 micropositioner readings shall be obtained which will 
center the 30 sec. star within 1 arc minute of the Optical (mechani¬ 
cal) Axis of the Simulator. 

A six ( 6 ) decimal place conversion factor shall be determined to 
convert H and V micropositioner reading into arc minutes, i. e., 

1 arc MIN = 0. OOxxxx INCHES. 


3.1.2.5 


3.1.2.6 


3.1.2.7 


3.1.2.8 


3.1.2.9 


The 30 sec. star shall have a 1 degree field of view (minimum) 
centered about the position determined in para. 3. 1.2. 3. The 6 
sec. star shall have a 1 degree field of view (minimum) centered 
about the position determined in para. 3 . 1 . 2 . 2 . 

The 6 sec. star angular positioning accuracy with respect to the 
center position determined in para. 3. 1.2. 2 and utilizing the scale 
factor determined in para. 3. 1.2.4 shall be 3 arc seconds within 
the central 20 arc minute field and 5 arc seconds within the central 
1 arc degree field. 

The mirrored surfaces of Deflection Mirror Assembly 1019913-011 
shall be parallel within 6 arc seconds (rss) for a period of four 
hours when subjected to a temperature rise of 10 °F at an approxi¬ 
mate rate of 2. 5°F per hour from 67°F + 5°. The parallelism as 
measured at the base temperature point of the 10 ° rise, at the mid¬ 
point of the 10 ° rise and at the peak of the 10 ° rise shall have a 
maximum spread of 2 arc seconds along any measurements axis 
and along the rss of coordinate measurements. 

The Star Tracker LOS mirror in Deflection Mirror Assembly 
10119913—011 shall have an S-4 (3000—7000 X) reflectance in excess 
of 65%. The mirror reflectance shall be known to + 5 %. 

The 6 sec. star shall have an S—4 photoelectric star magnitude 
which shall encompass the range from - 4.0 to + 4 . 0 star magnitude 
when: 


The star magnitudes are referenced to an AO star (11,200°K 
effective color temperature) by means of the Langley method. 
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b. The star magnitude is effectively calibrated at the exit aper¬ 
ture of the Star Tracker LOS Mirror. (This means mask 
P/N 1022147 must be used in star calibration and the mirror 
reflectivity factored into the calibration. ) 

3.1. 2.10 The 30 arc sec. star output shall be a minimum of 7. 5 ( 10 ”?) 

watts/cm 2 /steradian in the spectral region 3200-3900&*when 
tested in accordance with section 4. The physical units assigned 
to the 30 arc sec. star output are used only as a test procedure 
reference and are not to be interpreted as an absolute energy level. 

♦ The region defined by the 1% transmission characteristics of the 
filter assembly 1022957 used with the Star-Horizon Simulator Cer¬ 
tification Fixture 1019970. 

3.1.3 Horizon Simulation 

3.1. 3.1 The horizon shall be 30 arc minutes minimum. 

3. 1.3. 2 The horizon center shall be given as Hfj and Vjj micropositioner 

readings. The horizon center shall be defined as the average of 
the H and V coordinates for the 98% intensity points obtained by 
scans through the peak intensity. 

3.1. 3. 3 The horizon intensity shall be uniform within 2% over the central 
8 arc minute region and within + 25% over the central 20 arc min¬ 
ute region. 

3. 1.3.4 The mirrored surfaces of Deflection Mirro Assembly 1019909-011 
shall be parallel within 6 arc seconds (rss) for a period of four 
hours when subjected to a temperature rise of 10°F at an approxi¬ 
mate rate of 2. 5°F per hour from 67°F + 5°. The parallelism as 
measured at the base temperature point of the 10° rise, at the 
midpoint of the 10° rise and at the peak of the 10° rise shall have 
a maximum spread of 2 arc seconds along any measurement axis 
and along the rss of coordinate measurements. 

3. 1.3. 5 The Horizon Photometer LOS Mirror in the Deflection Mirror 
Assembly 1019909g011 shall have a reflectance in the spectral 
region 3200-3900 A *in excess of 85%. The mirror reflectance 
shall be known to + 5%. 

♦The region defined by the 1% transmission characteristics of the 
filter assembly 1022957 used with the SHS Certification Fixture 
1019970. 
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3. 1.3. 6 The horizon intensity measured at the exit aperture of the HLOS 

deflection mirror shall be a minimum of 4. 5 (10~ 4 ) watts/cm 2 / 
steradian. The horizon intensity calibration shall include the fol¬ 
lowing calibration factor: horizon nonuniformity. The horizon 
intensity shall be variable by means of neutral density filters from 
4. 5 (10“ 4 ) watts/cm 2 /steradian to 1.12 (10“ 4 ) watts/cm 2 /steradian. 
The spectral intensity distribution shall be limited by the filter 
(P/N 1022957) 1% (one percent) transmission points (approximately 
encompassed by the wavelength interval 3200 X - 3900 X). The 
horizon intensity expressed in watts/cm^/steradian divided by the 
theoretical effective bandwidth of the filter 1022957, i. e. 200 X, 
shall be the energy in watts/cm 2 /steradian/X at the theoretical 
center frequency, i. e. 3500 X, of the filter (1022957). Therefore, 
the horizon intensity at 3500 X shall be a minimum of 2. 25 (10”^) 
watts/cm 2 /steradian/X and shall be variable from 2.25 (10“^) 
watts/cm2/steradian/ A to 5.6 (10“ 7 ) watts/cm 2 /steradian/ A. 

3.1.4 Power Supply 

3. 1.4. 1 The power supply shall have the following characteristics: 

Input 115V + 10%, 50-60 cycles per second 
DC Output 0-10 volts, 0-10 AMPS 
DC Output regulation *♦ 0. 1% 

DC Output ripple **♦ 0. 025% of dc output 

♦♦under normal load (8V, 1 load) when the input voltage is 
varied by + 10%. 

♦♦♦tested at extreme end of 10 foot cable (P/N 1022927-011 )when 
dc output is operated at 4 Vdc and at 8Vdc. 

3. 1. 5 Special Requirements. These requirements shall be verified only 

on the first article as defined in para. 6. 1. 

3. 1. 5. 1 The Simulator when used with the Auxiliary PTF P/N 1019962-011. 

The Star-Horizon Simulator Certification Fixture P/N 1019970-011, 
and Functional Tester P/N 1016949-011 shall be capable of testing 
the following OUA P/N 2011000 characteristics. 

a. Parallelism of LLOS-HPLOS to an accuracy of 10 arc sec¬ 
onds or better. 
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b. Parallelism of SLOS-STLOS to an accuracy of 10 arc seconds 
or better 

c. Verifying the Horizon Photometer High Voltage Power Supply 
Setting to an accuracy of + 20%. 

NOTE: The tolerances specified in para. 3.1.5.1 can not be tested 
directly and must be deduced from the data and procedures. 

Any LOS generated by the Star-Horizon Simulator (from the Deflec¬ 
tion Mirror Assembly) when the Simulator is mounted on the Aux¬ 
iliary Precision Test Fixture P/N 1019962-011 shall remain posi¬ 
tioned with respect to a fixed OUA or Yoke Position Fixture LOS 
within a spread of 15 arc seconds for a period of 4 hours subjected 
to a temperature rise of 10°F at an average rate of 2. 5°F per hour 
from + 67 °F + 5°. 


3.1.5. 3 


3.2 


3.2.1 


3.2.2 


4. 


Non—Uniformity Constant. A number for the non—uniformity factor 
(due to the 23 arc minute field of view of the Normal Probe and the 
10 arc minute by 30 arc second field of view of the Optical Unit 
Horizon Sensor) shall be provided. 

Product Configuration 

Drawings. The configuration of the assembly shall be in accord¬ 
ance with Apollo G and N Drawing 1019977 and all drawings and 
engineering data referenced thereon. 

Serialization. Each assembly identified by General Arrangement 
(or Assembly) Drawing shall be identified by a serial number 
assigned in.accordance with ND 1002023. 

QUALITY ASSURANCE PROVISIONS 


General. The Contractor responsible for the manufacture of the 
assembly shall be responsible for the accomplishment of each 
test required herein. 
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Product Performance and Configuration Requirements/Quality 
Verification Cross Reference Index. 


Performance Test 


Requirements 

Paragraph Title 

Verification 

3.1.1.1 

F ocus 

4.2.1.1 

3.1.2.1 

Star Size 

4.2.2. 1 

3. 1.2.2 

6 Sec. Star Center 

4. 2. 2. 2 

3. 1.2.3 

30 Sec. Star Center 

4.2.2. 3 

3. 1.2.4 

Conversion Factor 

4. 2. 2. 4 

3.1.2.5 

Field of View 

4.2.2.5 

3. 1.2.6 

Positioning Accuracy 

4.2.2.6 

3. 1.2.7 

SLOS-STLOS Parallelism 

4. 2. 2. 7 

3.1.2.8 

STLOS-Reflectivity 

4. 2. 2. 8 

3. 1.2.9 

6 Sec. Star Magnitudes 

4. 2. 2. 9 

3.1.2.10 

30 Second Star Intensity 

4.2.2.10 

3. 1.3.1 

Horizon Size 

4. 2. 3.1 

3.1.3.2 

Horizon Center 

4. 2. 3.2 

3.1.3.3 

Horizon Uniformity 

4. 2. 3. 3. 

3.1.3.4 

LLOS-HSLOS Parallelism 

4. 2. 3.4 

3.1.3.5 

HSLOS-Refl ectivity 

4. 2. 3.5 

3.1.3.6 

Horizon Intensity 

4. 2. 3. 6 

3.1.4.1 

Power Supply 

4.2.4.1 

3.1.5.1 

Special Requirements 

4 3.1 

3.1.5.2 

Special Requirements 

.3.2 

3. 1. 5.3 

Special Requirements 

4.3.3 

3.2.1 

Configuration 

4.4 


1 The failure on an end product to pass any examination or test of 

this section will automatically classify the unit as nonconforming. 
When nonconformance units are corrected by the Contractor, the 
unit shall be reinspected. When corrective action has been taken, 
the reinspection of a nonconforming unit may be limited to the test 
or examination which defined the nonconformance or, when so dir¬ 
ected by the cognizant inspector a complete re-examination and 
retest of the unit may be required. Nonconforming units which 
have not been corrected will be considered for acceptance only 
upon formal applicat ion by the Contractor to the cognizant NASA 
representative. 
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4* 1.2 Test Conditions 

4. 1.7 1 Environmental. Unless otherwise specified, the assemblies shall 
be tested under the following ambient conditions: 

a. Temperature: 72°F + 10°F 

b. Relative Humidity: 90% maximum 

c. Barometric Pressure: 23 to 32 inches of Hg. 

4.2 Tests 

4. 2.1 Focus 

4. 2. 1.1 Present pre-acceptance certification data that infinity focus of the 
Simulator-Collimator has been set utilizing a DKM-3 Theodolite, 
and narrowband filters centered at 5461 A. 

4. 2. 2 Star Simulation. 


4. 2. 2.1 

4. 2. 2. 2 

4. 2. 2. 3 

4. 2. 2.4 


Measure the diameter of the 6 sec. star and 30 sec. star utilizing 
a DKM-3 Theodolite and selective green filter. 

View the 6 sec. star by means o' i DKM-3 Theodolite and selective 
green filter while rotating the s. nulator collimator in V-blocks. 
Determine the H and V posit ns required to center the 6 sec. star. 

View the 30 sec. star by means of a DKM-3 Theodolite and selective 
green filter while rotating the Simulator Collimator in V-blocks. 
Determine the H and V positions required to center the 30 sec. star. 

View the 6 sec. star with a DKM-3 Theodolite and selective green 
filter. Align the star motion axes to the DKM-3 reticle axes. 
Determine the scale factor from H and V micropositioner readings 
to arc minutes utilizing the azimuth and elevation readings taken 
with the DKM-3 Theodolite and the corresponding star positions. 

Utilizing a DKM-3 Theodolite and selective green filter, verify 
that the 6 sec. star and 30 sec. star are clearly defined over the 
field of view. 
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Utilizing a DKM-3 Theodolite as in paragraph 4. 2. 2. 4 and selective 
green filter verify 6 sec. star positioning accuracy at the following 
positions (referenced to the H and V star center position). 


H 

V 

Arc Min 

Arc Min 

+3 

+3 


± 7 

-7 

+3 


+7 

+ 12 

+ 12 


+20 

-20 

+ 12 


+20 

-30 

0 


Mount the Deflection Mirror* Assembly P/N 1019913-011, the 
Mirror Bridge Assembly P/N 1022908-011 and the Star-Horizon 
Simulator Collimator P/N 1019977-011 on Sliding Platform Assem¬ 
bly P/N 10199’ 9-011. Utilizing the Simulator as an autocollimator 
determine th, parallelism between the SLOS mirror and the Star 
Tracker J 'S mirror. Subject the configuration to a temperature 
rise of + 10°F from the base point of 67°F + 5°F. Determine par¬ 
allelism at base point, midpoint of rise and at 10° rise point. 

Determine the S-4 mirror reflectivity of the Star Tracker LOS 
mirror by A or B. 

A. Certification 

Integrated data taken of Reflectivity (at 45°) at selected wave¬ 
lengths from 3000-7000 A. 

B. Measurement 

Utilizing a SHS Certification Fixture P/N 1019970-011, with 
a light stop having a 5/8" diameter clear aperture placed over 
the probe objective, measure the output of the Simulator with 
and without the Deflector Mirror Assembly and determine the 
mirror reflectivity as the ratio of the two readings. This 
ratio shall be less than 1. 
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4. 2. 2. 9 Utilizing a calibration curve for the SHS Certification Fixture 
1019970-011 (Photometric Units vs Star Magnitude) determine 
number of photometric units required to obtain specified star 
magnitudes. Set SHSCF to read output of Simulator 6 sec. star 
and verify star magnitude output. (Mirror reflection factor and 
tritium decay values in calibration.) 

4. 2. 2.10 Measure the output of the centered 30 sec. identically to para. 

4. 2.3.6 except delete Nonuniformity from calibration. 

4. 2. 3 Horizon Simulation 


4.2. 3.1 


4.2. 3.2 


4. 2.3.3 


4. 2. 3.4 


4. 2.3.5 


Measure the diameter of the simulated horizon using a DKM-3 
Theodolite with the green filter. 

Mount the Star-Horizon Simulator Collimator and SHS Certifica¬ 
tion Fixture Normal Probe on Sliding Platform Assembly P/N 
1019919—011. Determine the H and V micropositioner readings 
for the center of the horizon by plotting photometer output versus 
H and V coordinates (2 plots). 

Verify horizon uniformity from the graphs plotted in 4.2. 3. 2. 

Mount the Deflection Mirror Assembly P/N 1019909-011, the 
Mirror Bridge Assembly P/N 1022908-011 and the Star-Horizon 
Simulator Collimator P/N 1019977-011 on Sliding Platform 
Assembly P/N 1019919-011. Utilizing the simulator as an auto- 
collimator determine the parallelism between the HSLOS Mirror 
and the LLOS Mirror. Subject configuration to a temperature 
rise of +10°F from a base point of 67°F + 5°F. Determine 
parallelism at base point, midpoint of rise and at 10° rise point. 

Determine the mirror reflectivity of the HSLOS Mirror in the 
region 3400-3600 X by method A or B. 

A. Certification 


Integrated data taken of reflectivity (at 45°) at selected wave¬ 
lengths throughout the range of 3400-3600 X. 
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B. Measurement 


Utilizing a SHS Certification Fixture P/N 1019970-011 and 
filter assembly P/N 10Z2957 measure the output of the Simu¬ 
lator with and without the deflector mirror assembly P/N 
1019909-011 and determine the mirror reflectivity as the ratio 
of the two readings. Reflectivity shall be less than 1. 

Mount the Simulator Collimator and SHSCF Normal Probe on Slid- 
ing Platform Assembly. Set power supply to obtain maximum hor¬ 
izon intensity as required in para. 3. 1.3. 6. Set neutral density 
filter at maximum transmission using a certified SHSCF (set the 
SHSCF sensitivity to value at which SHSCF is calibrated inPhoto- 
Units/(watts/cm^/steradian). This number shall include 
tritium decay factors, mirror reflectivity, horizon nonuniformity 
and filter factors. The neutral density filters shall be varied to 
obtain the minimum range of horizon intensity as required in i»ara. 
3.1.3.6. 


4.2.4 


4.2. 4.1 


4.3 


4.3.1 


4.3.2 


4. 3.3 


Power Supply 

Utilizing dc voltmeters, ac-vtvm, variac and related test equip¬ 
ment, e. g., load resistors, test the power supply for output volt- 
age, regulation and ripple. 

Special Tests. The first article produced by any vendor under the 
provisions of this Procurement Specification shall be subjected to 
additional tests prior to sell-off to determine compatibility with 
prime mission requirements as specified and referenced herein. 
These tests shall be subject to approval by MIT, or its designated 
representative and shall be held in the vendor's plant or at any 
NASA designated Field Site, as applicable. 

Perform OUA P/N 2011000 Tracker and Horizon Sensor Tests. 
Verify GSE measurement tolerances. 

Stability. The Star-Horizon Simulator P/N 1019977 shall maintain 
a line of sight when mounted on the Auxiliary Precision Test Fix¬ 
ture P/N 1019962-011 as specified in para. 3.1.5. 2. 

Non-Uniformity Constant. Present pre-acceptance certification 
data for the non—uniformity number. The certification data shall 
be based on the following procedure. 
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Utilizing one Normal Probe A (1019944-011) consisting of a 3500 
A filter and a 23 minute light stop, and another Normal Probe B 
(1019944-011) consisting of the same 3500 X filter and a 10 min¬ 
ute by 30 second light stop; measure the output of the irradiance 
standard. Designate the Photovolt Multiplier Assembly (1019971) 
indications as deflection A and deflection B respectively. 

Then measure the Star—Horizon Simulator horizon utilizing Norm¬ 
al Probes A and B and the 3500 X Filter. Designate Photovolt 
Multiplier Assembly indications deflection A 1 and deflection B' 
respectively. 

Complete the following calculation to derive the non-uniformity 
factor (C). 

A_ n A* n' n' C 

B “ B* = „ * 

Where: A = Irradiance measured with Normal Probe A 
B * Irradiance measured with Normal Probe B 
A'= Horizon intensity measured with Normal Probe A 
B'- Horizon intensity measured with Normal Probe B 

Drawing Compliance and Mechanical and Visual Inspection. The 
assembly shall be visually examined for compliance with Apollo 
G and N drawing 1019977, and all drawings and specifications re¬ 
ferenced thereon. The assemblies and subassemblies shall be 
visually inspected as a minimum for the following. 

1. Size, dimension, tolerance, serialization, appearance and 
markings. 

2. Adequacy of materials, parts, and subassemblies; compliance 
with specific ratings and conformance to applicable specifica¬ 
tions 

3. Finish, coatings, light leaks, markings, and nameplates, as 
applicable. 

4. Wiring, cabling, welding, soldering, color coding, and term¬ 
inals, as applicable. 

5. Workmanship and cleanup. 
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PREPARATION FOR DELIVERY 


' * • •' ? 


General. Preparation for delivery shall be in accordance with 
Specification ND 1002214. 




! 6. NOTES 

I 

6.1 The special tests required in paragraph 3.1. 5 and designated in 

paragraph 4. 3 shall be performed on the first article produced by 
any vendor to assure compliance with prime mission requirements 
as specified and referenced herein. 
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1. SCOPE 

1.1 This specification establishes the detail requirements for complete 

identification and acceptance of the Star-Horizon Simulator PART 
No. 1019977. 

2. APPLICABLE DOCUMENTS 

2.1 The following documents form a part of this specification to the 

extent specified herein. 

2.1.1 Effective issues. 

2 1.2 Unless otherwise specified herein. Military and Government Standards 
and specifications shall be the issue in effect on the date of request for 
proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GAN 

ND 1002214 Preservation, Packaging, Container Marking 

and Packaging, General Requirements for 

DRAWINGS 

APOLLO GAN 

1019977 Star-Horizon Simulator 

1019970 Star-Horizon Simulator 

Certification Fixture 

1019926 Star-Horizon Simulator 

Mounting Fixture 
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1019962 Aux P.T.F. Stand 

Copies of Specifications, Standards, Drawings, Bulletins 
and Publications required by suppliers in connection with 
specific procurement functions should be obtained from 
the Procuring Activity or as directed by the Contracting 
Officer. 

2.2 Conflicting Requirements. In the event of conflict 

between the requirements of the contract, this Specifi¬ 
cation and the documents listed in this section, the 
following order of precedence shall apply and the 
Contractor shall notify MIT Apollo Management of the 
conflict as soon as it is determined. 

a. The contract. 

b. This Specification. 

c. Documents listed in this section. 

3. REQUIREMENTS 

3.1 Performance. 

3.1.1 Star Simulation 

3.1.1.1 The Simulator shall provide two stars, a 6 ♦ 1 arc second 
star and a 30 arc second star maximum. 

3.1.1.2 The 6 arc second star shall have an S-4 photoelectric 

magnitude which is variable by means of neutral density 
filters from -0.5 to ♦ 4.0 (minimum range) as referenced 
to a star of spectral class AO (11, 200°K effective color 
temperature). The Simulator shall have provisions for 
calibration of the 6 arc second star magnitude within an 
absolute accuracy of ♦ 15% with photometer Dwg. 1019970. 

3.1.1.3 The 30 arc second star shall be variable in magnitude. 
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3.1.1.4 The Simulator shall incorporate a provision for exclusive selection 
of either the 6 arc second star simulation or the 30 arc second star 
simulation. 

3.1.1.5 The 6 arc second star shall be capable of being sensed simultaneously 
by the calibration photometer Dwg. 1019970 and by the SLOS (visual) 
and the Star Tracker Photometer over the entire range of magnitudes 
specified above except as limited by the specifications for the OUA. 

3.1.1.6 The 30 arc second star shall be capable of being sensed simultaneously 
by the L.LOS (visual) and the Horizon Photometer. 

3.1.1.7 The Simulator shall be capable of positioning each star within a full 
field of one degree. The field of star motion shall be centralized about 
the optical (mechanical) axis of the Simulator within + 1 arc minute. 

The Simulator shall provide a micrometer readout for star position. 

The micrometer readout shall be to an accuracy of 1 arc second or better. 
The accuracy of the star position when viewed at the OUA shall be + 3 
arc seconds or better when utilizing the central 20 minutes of the field 
and 4 5 arc seconds or better when using the remainder of the 60 min 
field. A conversion factor from micrometer reading to arc seconds 
shall be supplied withtthe Simulator. A tabulation showing star position 
with respect to the optical (mechanical) axis of the Simulator vs dial 
readout shall be supplied. 

3.1.2 Horizon Simulation 

3.1.2.1 The Horizon size shall be a minimum of 30 arc minutes and shall be 
centered within 30 arc sec of the Simulator optical axis. The horizon 
shall be capable of being sensed simultaneously by the calibration 
photometer Dwg. 1019970, by the SXT LLOS and by the Horizon 
Photometer of the OUA. 

3.1.2.2 The Horizon intensity shall be variable. The ratieof horizon intensity 
variation shall be 6f 1 or greater and shall be totally within the linear 
range of the Horizon Photometer. 

3.1.2.3 The Simulator horizon intensity shall be calibrated to an absolute 
accuracy of + 20% utilizing photometer Dwg. 1019970. 

3.1.2.4 The relative horizon intensity variation shall be capable of being 
calibrated as a function of neutral density filter position within 5% 
utilizing photometer Dwg. 1019970. A calibration chart of this 
function shall be provided. 
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3.1.3 


Intensity Variation 


3.1.3.1 It shall be possible to read the position of the neutral density counter* 
Rotating filters within 1.0 degrees, and to an accuracy of 3.0 degrees 
or better. 

3.1.4 Power Supplies 

3.1.4.1 The power supply shall operate from 115V +10%, 50-60 cps + 5%. 

The dc output voltage of the power supply shall be regulated to 

0.1% under normal load when the input voltage is varied by 10%. The 
peak to peak output ripple shall not exceed 3 millivolts. 


3.1.5 


Shrouds 


3.1.5.1 


3.1.6 


The shrouds shall preclude extraneous light from entering the 
optical path between the following: 

1. Autocollimator and mirror array assembly 

2. Mirror array assembly and the calibration photometer 

3. Mirror array assembly and the OUA 
Folding Mirrors 


3.1.6.1 Each mirror array assembly shall contain two precision mirrors. 

The plane parallelism of the reflecting surfaces of the two mirrors 
shall be within 4 arc seconds* and shall be calibrated (Known) to 
1 arc second or better. 


3.1. 6.2 The mirror array assembly which is used with the Horizon Photometer 
shall have a narrow band pass filter in the Calibration Photometer light 
path. This filter shall have a center wavelength of 3500 A° + 25A° and 
a bandwidth of 200 A° + 5%. The filter shall have polished* parallel 
surfaces, and shall have a transmission characteristic greater than 
40% at 3500 A°. 


3.1.7 Mechanical Stability 

3.1.7.1 The Simulator* when used with the Star-Horizon Simulator Mounting 
Fixture 1019926, or Aux. PTF Stand Dwg. 1019962, shall remain 
stable to meet the optical and photometric accuracy requirements as 
outlined herein for a minimum of 4 hours over the temperature lumping 
<bfet*een>€7?F and 77°F. 
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Lamps 

The lamps which provide the light for the Star and horizon sources shall not 
es4iiie( bopefradami at a voltage greater than their rated voltage 
except for Horizon alignment. The lamps shall have a rated life 
of 50 hours minimum at rated voltage. 

Certification 

Overall alignment checks required for certification imme diately prior 
to and after tests shall be capable of being performed to the accuracy 
specified herein without removing the Simulator from its test mounts. 

Product Configuration 

Drawings - The configuration of the assembly shall be in accordance 
with Apollo GfcN Drawing 1019977 and all drawings and engineering 
data referenced thereon. 

QUALITY ASSURANCE PROVISIONS 

General - The Contractor responsible for the manufacture of the 
assembly shall be responsible for the accomplishment of each test 
required herein. 

The failure on an end product to pass any examination or test of this 
section will automatically classify the unit as nonconforming. When 
nonconformance units are corrected by the Contractor, the unit shall 
be reinspected. When corrective action has been taken, the reinspec— 
tion of a nonconforming unit may be limited to the test or examination 
which defined the nonconformance or, when so directed by the 
cognizant inspector, a complete re—examination and retest of the unit 
may be required. Nonconforming units which have not been corrected 
will be considered for acceptance only upon formal application by the 
Contractor to the cognizant NASA representative. 

Test Conditions 

Environmental. Unless otherwise specified, the assemblies shall be 
tested under the following ambient conditions: 

(a) Temperature: 25° + 10° C 

(b) Relative Humidity: 90% max 

(e) Barometric Pressure: 23 to 32 inches of Hg 









4.2 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

4.2.5 
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Tests 

Mount the Simulator collimator on V blocks. Illuminate the 
Simulator Star lamp. View the star image by mear ~ of an auxiliary 
autocollimator or theodolite. 

Select the 6 arc second star. Move the position of the 6 arc second 
by means of the micrometer dials until a mi nimum motion of 
■t** *• observed when the Simulator collimator is rotated in its V 
blocks. 

Note the reading of the x and y micrometer dials. This shall define 
the center of the 6 arc sec star field and the center position for the 
star in the collimator. 

Observe that only the 6 arc second star is visible. 

Observe that the sise of the star is 6 + 1 arc seconds and is clearly 
defined over the entire 1° field of view. Verify star positional 
accuracy for the positions given in Table 1. 



Table 1. Star Positional Accuracy 
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4.2.6 

4.2.7 

4.2.8 

4.2.9 

4.2.10 

4.2.11 

4.2.12 

4.2.13 
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Vary the illumination of the Simulator Star lamp 15% above 
and below its normal value. Observe that no deterioration 
of focus occurs, and that the star diameter is constant. 

With the Star lamp illumination set at 15% above its normal 
illumination vary the neutral density filters. The star 
brightness shall vary smoothly and no deterioration of star 
focus shall occur. The star size shall remain constant. The 
star image position shall not shift. 

Leave the Star Lamp illuminated at 100% of its normal value 
for a period of 4 hours in an ambient temperature which can 
vary from 67°F to 77°F. No deterioration of focus shall be 
observed. The star image shall not shift position. 

Return the 6 arc star to the original center setting as deter¬ 
mined by the viewing telescope. It shall be identical to the 
previous reading of the x and y micrometer dials within ♦ 3 
arc seconds. 

Select the 30 arc second star. Determine the center position 
of its field of view. Observe the star is a maximum of 30 
arc seconds and is clearly defined over its entire field of 
view. Observe that the 30 arc second star is the only star 
visible. 

Mount the Simulator on V blocks. Illuminate the Simulator 
Star lamp (normal illumination). Set the star (SLOS - Star 
Tracker) mirror array assembly in place. Select the 6 arc 
second star and monitor the light output of the mirror array 
assembly with photometer Dwg. 1019970. The light output sha* 
smoothly vary from a -0.5 to a +4.0 S4 photoelectric magnii*uua 
as the neutral density filters are varied. The measuremei 
shall be made to an absolute accuracy of ♦ 15%. Calibrate the 
star magnitude vs neutral density filter position. 

Set the star illumination at 100% of normal. Observe the 
photometer meter reading. The meter reading shall not vary 
more than ♦ 2% as the star position is varied within the 
central 20”minutes of the field, during a 4 hour period when 
the Simulator is in an ambient temperature of 72 ♦ 5°F. 

Replace the Star Tracker mirror array assembly with the 
"Horizon” mirror array assembly. Monitor the light output 
of the mirror array assembly. The light output c of the 30 
arc second star in the spectral range 3400-3600A shall, be 

a minimum of __. Remove the power from the Star 

lamp and apply normal power to the Horizon lamp. Vary the 
horizon neutral density filter position. The photometer 
readout shall smoothly vary from a minimum of to six 

times that value. The light output shall be measured to an 
absolute accuracy of ♦ 20%. The time to vary the horizon 
intensity over the 6:1 range specified above shall be less 
than one minute. A calibration shall be made of horizon 
intensity vs neutral density filter setting. 
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4.2.14 View the Horizon Simulator with an autocollimator. Determine the 
size of the horizon field of view. The field shall be 30 arc min. 
minimum, 

4. 2. IS Place the calibration photometer Dwg. 1019970 on a turntable. Know¬ 
ing its field of view, scan the Horizon Simulator across its field for 
a minimum of 30 arc minutes minus the field of the photometer. The 
photometric meter reading shall not vary more than 2% over the field 
of view. Verify Horizon Simulator centralization.in a manner similar 
to star centralization previously described. 

4. 2.16 Use two symmetrical apertures designed to allow approximately 20% 
of the light from the Simulator collimator to be sensed. One mask 
should allow light from the center of the collimator lens only to be 
sensed. Another should allow light from the symmetrical extremes of 
the collimator lens to be sensed. Plots of the relative magnitudes of 
the 6 arc second star vs neutral density filter position for each of the 
masks shall be identical within ± 2%. 

4.2.17 Utilizing the Simulator as an autocollimator (6 sec star illuminated, 
microscope attached) verify the mirrors in each mirror array assembly 
are parallel within 4 arc seconds. Determine exact angle to 1 arc sec. 

4.2.18 Verify results obtained in 4-2.17 over the entire field of view using 

autocollimator.capable of viewing both lines of sight simul¬ 
taneously. 

4.2.19 Utilizing dc volt meters, oscilloscopes, variacs, and r .ated test equip¬ 
ment verify power supply regulation to be better than u. 1%, and power 
supply ripple to be less than 3 millivolts at normal Itage used to 
illuminate lamps, when the input voltage is varied by ± 10%. 

4.2.20 Replace the Star Simulator lamp. Retest for focus and calibration. The 
focus shall not have deteriorated. The light output shall be adjustable 
to fall within 5% of the data taken previously. Recalibrate. 

4. 3 Special Tests-The first article produced by any vendor under the pro¬ 

visions of this Procurement Specification shall be subjected to addi¬ 
tional tests prior to sell-off to determine compatability with prime 
mission requirements as specified and referenced herein. These tests 
shall be subject to approval by MIT, or its designated representative 
and shall be held in the vendor’s plant or at any NASA designated 
Field Site, as applicable. 

Alignment of the Star-Horizon Simulator to the OUA and to the Star- 
Horizon Simulator Certification Fixture shall be verified to the 
tolerances specified and referenced herein.when the above units are 
mounted on the Aux PTF Stand and undergo a temperature cycle. 


4.3.1 
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4.3.2 The light outputs of the Star-Horizon Simulator shall be compatible 

with the visual and j&otometric requirements specified and 
referenced herein. 

4. 3.3 The Star-Horizon Simulator shall be capable of mounting on the 

Star-Horizon Simulator Holding Fixture and of being properly 
aligned on same. 

4. 3.4 There shall be no equipment interferences between the equipment 

used for Photometric tests, nor between these equipments and the 
equipments normally found at the various test sites. 

4.3. 5 The shrouds shall prevent extraneous light from entering the test 

configuration. 

4. 3.6 Repeat 4. 2. 8 using 115% of rated voltage. The bulb may burn out 

without disqualifying the test data. 1 

4.3.7 Repeat 4.2.12 using 115% of rated voltage. The bulb may burn out 

without disqualifying the test data. 

4.4 Drawing Compliance - The assembly shall be visually examined for 

compliance to the requirements of APOLLO GfeN Drawing 1019977. 

Particular attention shall be given to inspection for nicks, scratches, 
burrs, dents, encapsulant defects, contaminants, pin misalignment, 
and legibility and appe^ ance of markings. 

5. PREPARATION FO DELIVERY 

5.1 General - Preparation for delivery shall be in accordance with 
Specification ND 1002214. 

6. NOTES. 

6.1 The special tests designated in para. 4.3 shall be performed on the 
first article produced by any vendor to assure compliance with prime 
mission requirements as specified and referenced herein. 
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90 
89 
88 
87 
86 
85 
84 
83 
82 
81 
80 
79 
78 
77 
76 
76 
74 
73 
72 
71 
70 
69 
68 
67 
66 
65 
64 
63 
62~ 


T 

yS M L. 

7\ 




PP-— ”—- 

*K - 61 - 

I 

l f^e***/ 
\ v FF'**s e i 


x- *\J\ \ 
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SEE NOTES B 
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L FOR SYMBOLS*FABRICATION AND REQUIRED TESTS SEE ND/00Z03E 

2. A/*/?* ./2 P/6P BLACK CHARACTERS PER ND/OOEOT9 

3. MIL-1-6 3! TYPE F y FORM Ua,GRADE 2,CLASS I .CATEGORY J, 
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4 BOND US/NS TETRAHTDROFt/RAN IN/TH 10% 

POL YK/NyL CNLOR/DE 

£ MARK .06 HIGN BLACK PER NDiOOEOZS. 


CHANGER PER TpRR 06697 
PR. *~JLM CNKThANi^APn 

" CHANGED PER TDRR 7060! 


f 2 3 4 5 6 7 6 9 /0 
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CLASS B RELEASE TDRR NO. DATE ***** 
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MANNED SPACECRAFT CENTER 
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A6C/:TS OPERATION CONSOLE 
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SEE NOTE 4 
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/SEE NOTE A 
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SEE NOTE 2 \ 


SEE M?7TS‘2tf-5 t “ 


NOTES 

L FOP FABRICATION SEE NO/00E03E 

2. MARK GO THIC CHARAC TENS AS SHOWN PER NOI0030I9 USING BLACK INK IQ06BSE-00I 

3. M/L-I-031 TYPE F, FORM Ua,GRADE 2 } CLASS I,CATEGORY J, 

FOR FIND NO. 5 AWE S/8 IN. 

4 BOND USING FIND 8 APPROX AS SHOWN 
S. SERIALIZE PER NO/O03083 

5 CRIMP PER ND/OQaSOE 



ELECTRICAL SCHEMATIC 
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10 /4472-4A B ANP MAR KER, CABLE 
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*w> A CHANGED RE* TPW* 0690/ 
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irk»- 


" assembly designation < 

I DESCRIPTION 
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r s> 
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RUN NO. | COLOR | AWG 1 FIND NQ|I 


SEC TWIST CHART 

5 


‘ 


36 

ATTACH FIND NO-'O 

ATTACH FWDNO./O 

35 




6 

SEC TWIST CHART .. 






29C 

ATTACH FIND NO. 10 



wht/suu 

m 

.'.9 



ATTACH FIND NO JO 

33 

S¥ 
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A TTACH FIND NO. H 

Zb 




22 


ATTATJJ FIND NOJ2 
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// 

SEE TWIST CHART 


zz 


-Jo 

4 

29 

ATTACH FIND NO. // 

ATTACH FIND NO .// 

Z9 


ft 

5 

8 

SEE TWIST CHART 

ATTACH FIND NO. 13 

23 




/9 

ATTACH FIND N6./A 

ATTACH FIND NO. 14 

17 

- mr/BRN! 

it 

4 

4 

ATTACH F/NO NO. 14 

ATTACH FIND NO.14 

3 

ey 
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ATTACH FIND NO.13 

24 




/Z 

SEE TWIST CHART 

ATTACH FIND NO.// 

30 




/B 

SEE TWIST CHART 

SEE TWIST CHART 

14 

wnt/brn) 

/B 

7 

32 

ATTACH FIND NO./O 

ATTACH FIND NO.IO 

31 

qy 



/S 

SEE TWIST CHART 

ATTACH FIND NO.// 

30 




27 

ATTACH FIND NO. >3 

.A , — 





/-Q 

fiTTttru rpK»rs \tr>. /A 

Mi rolls /*L/e 

ATTACH FIND NO./4 
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- HHT/REDi 
®y 

it 

a 

/ 

ATTACH FIND NO. 14 

Attach find no ./4 
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ATTACH FIND NO./2 

24 

WHI/RED/GY 

/A 

3 

/O 
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**T/&iJj(,i 

/a 

3 

29A 

ATTACH FI NO NO. 10 


/SB 

HHT/SlK/CI 

/a 

3 
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ATTACH FIND NO. /O 

SEE TWIST CHART 

7 

WHT/81AJG1 

/2 
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34 

ATTACH FIND HO // 


** 4 m b _. // , 

£/»/& C£A2>S~& / - -- 

raid rtsj - / y — * — 
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-Os) ! 


,C«/B UNT 
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. CB/B LOAD 

^Jk CBIA LOAD 


,9 _-- SEE DETAIL B 




to 


Jl al p it** 


detail B 


TkV/ST CHART 

s-36 with 3/-/e 
35-6 WITH 14-32 
7-34 WITH 30-/3 
29-8 WITH 24/2 
26-10 WITH 25-H 


a Y*V\\ 

*-• V\ >c 


FOR INFORMATION ONLY 

CLASS B RELEASE TDRR NO. DATE «/'A» 


***** FOR SYMBOLS, FABRICATION AND REQD TESTS SEE NO/0O203Z 
Z MARK .08 HtGN CHARACTERS RE* ND/002023 
1 SOL OCR PER MIL- 9-6872 

w.sowd /mo md./s c/s/aas rer/ZAHYneoru/?**' H//r// /ox roas/vrz. gmloahd* 
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8 
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in 

MS2SO36-S0 
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/3 

3 
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LUGj TERMINAL 

/2 

S' 

MS2F03C.-/7 

LUG, TERMINAL 

1/ 

a 
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LUGj TERMINAL 

/O 
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9 

e 

AR 
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6 
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WIRE, ELEC 
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WM, ELEC 
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CONNECTOR 


n If MATtMMU _ 
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WIRING HARNESS, BRANCHED 
AC INPUT f*NEL 
A&yfcTS OPERATION CONSOLE 
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ASSEMBLY DESIGNATION < 
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\SEE TWIST CHART 
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ATTACH FIND NO, AO 
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ATTACH FIND NOJO 

33 
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1/ 
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to 
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/t 
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8 
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- mr/SRH/ 

g 

% 

4 

ATTACH FIND NO. 14 
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/2 
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ATTACH FIND NO.// 
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SEE TWIST CHART 

SEE TNI ST CHART 

14 
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/b 

7 

32 

ATTACH FIND NO./O 

ATTACH FIND NO. AO 

3/ 
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/3 

SEE TWIST CHART 

A^ncii stic* no. a 

-— 




27 

ATTACH FMW) Mb. / J 

ATTACH FIND NO. /J 

26 

- mr/Rm 
GY 

H 


79 

ATTACH A HD NO. /4 

ATTACH FIND NO./4 

16 

& 

/ 

ATTACH FIND NO. 14 

ATTACH FIND NO. 14 

2 



it 


ATTACH FIND NO./2 

26 

WRCD/Gy 

/i 

* 

/o 



JW/A CeXOS. 3/ 
RNO Tt A/ 



-see /vore* 


.csta LINE 
* A CBIN LINE 


. CSfff LOAD 

_\ C»/A LOAD 


SEE TW/ST CHART 


I attach FIND NO. !Q 


W0T/BIH&I 

/8 

3 

30R 

ATTACH F/HO NO. IO 

mHTl4UU6l 

/8 

3 

30 C 

ATTACH F/ND HO. /O 

Vnr/SLK/61 

/2 

S’ 

34 

ATTACHF/H£> HO // 

3LH 

/2 

/€ 

30 E 

ATTACH FIND NO. /0 

19 A 

ATTACH FIND NO. // 


' SEEOETML B 




j> tOI p^ oS 
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TW/ST CHART 

F-36 WITH 3/-/S’ 
3S-6 WITH 14-32 
7-34 WITH 30-/5 
29-8 WITH 24 /2 
26 -tO WTH 2S/I 


1 

m Vt\\\ 
*•« W >c 


FOR INFORMATION ONLY 

CLASS B RELEASE TORR NO. DATE 


NOTES 

L EON SYMBOLS, FABRICATION AND REQD TESTS SEE NO/OOZC32. 

2. MARK .08 H/GH CHARACTERS PER ND/002023 
S.SQLDER PER MIL- 9-6872 

4. SON/? FY/VD AAO./S C/S/ACS r£r&4Ntf0#Oe(//&tA/ AV/TN /OX FOUNA/yTL CWCORAOe 

5. SF/P/F ceADS .2S £ OSNC£SS Or//E/PN//S£ S**£C/£/E2> 00 AAPT 73V 


OR *«- W F8X<*TR£ .U!Z & iL 
X /Q/4368 
t /0144 72-2 
8 MS2S03G-/2 
A MS2SQ3G-S6 
3 MS2CO 3G-49 
6 MS 2 SO 3 C-// 

10 MS 2S03G-S 
AR mAH687^4 t 71P ££ HWTfi&fd 

ar I embj/efcr 

~AW _ THHlfAmfSt 

~A% em/m/GY 

~tPf EWHtfAfkl 


M*/co&vrrcmw/Afy 
MSSV24-22-22P 
MS3IQ24-JC-9S _ 


j y "S£ _ 

SCHEMA TIC _ 

BAND MARKER,CAS/.£ 
LUG, TERMINAL 

LUG, TERMINAL _ 

LUG, TERMINAL _ 

LUG, TERMINAL 

lugJttermnal 

MRE, ELEC _ 

WIRE, ELEC _ 

W/REj ELEC _ 

W/RE, ELEC _ 

WIRE, ELEC _ 

W/RE, ELEC 

WIRE, ELEC _ 

CONNECTOR 

CONNECTOR 

NOMCNCUTUM m 
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f—---- 1 ASSEMBLY DESIGNATION CHaAt 
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DESCRIPTION | 


TO 

REMARKS 

RUN NQ 

COLOR 

AWG 

FIND NQ 

RUN NO. 

REMARKS 

SEE TW/ST CHART 
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36 

ATTACH F/ND A*» /0 

ATTACH FIND NO. /O 

35 




6 

SEE TWIST CHART 
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mr/eucj 

GY 


§ 

29C 

ATTACH FIND NO 10 

ATTACH FIND NOJO 

33 



3 


ATTACH F/HD NO. /2 

28 




22 


ATTACH F/ND NO.12 

25 




// 

SEE TWIST CHART 


22 

NHT/BiX/GY 

/O 

4 

29 

ATTACH F/ND NO./ / 

ATTACH FfNDNO.// 

29 

MT/BUO& 

It 

5 

8 

SEE TWIST CHART 

ATTACH E/ND HO./3 

23 




/9 

ATTACH F/ND NO./ 4 

ATTACH FIND NO ./4 

17 

WfT/BRH/ 

gy 

»» 
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ATTACH FIND NO./4 

ATTACH E/ND NO./4 

3 
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ATTACH F/ND NO./3 
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/2 

SEE TWIST CHART 

ATTACH F/ND NO.// 

30 




/3 

SEE TWIST CHART 

SEE TNI ST CHART 
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ATTACH F/HO NO. tO 
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/S 
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ATTACH FIND NO. /3 

26 
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/Q 
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ATTACH FIND NO./4 
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O 

/ 

ATTACH F/ND NO. /4 
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2 
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ATTACH F/HO NO./2 
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/$ 

9 
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/SC 
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/a 

3 

29A 

ATTACH F/HO HO. !0 


/SB 
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/a 

3 
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SEE TW/ST CHART 
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W//T/3i*/6y 

/2 

S’ 
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26 -/0 WITH 2S-/J 



-h# 


73 


+* 


j> B .p lC#* ' 


6* 


// 

/o- 
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NOTES 

4 FOR SYMBOL S, FABRICATION AND REQD TESTS SEE NO/002032 
Z .08 H/GH CHARACTERS PER ND/002023 

3L 504 PER M/L 9-6872 
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LUG , TERMINAL 


LUG, TERMINAL 


LUG, TERMINAL 
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// 

/0S 


3 

m/r/xeo 

aa 

9 

/03 


S 

a#*/ 

ea 

/O 

/02 


77 

war 

aa 

/3 

aas 

*’ 

78 

yvnr 

aa 

/3 

aas 


a 

WHT 

aa 

'3 

aa? 


9 

WHT 

2G 

/3 

aaa 


/o 

WHT 

aa 

as 

a/s 


// 

3/X 

2/6 


/3 

aa 

M/Hf 

S/LX 

aa 

as 

223 
aa a 

xrr/tcx rmo 

.62_ 

#//r 

aa 

as 

23/ 

/*o./7 4 , e 

83 

08* 

a aa 

LG66.00 Z23 

ao 

w//r 

aa 

as 

aos 


aa 

ecx 

206 


/9 

wur 

aa 

as 

ao? 


as 

acx 

aos 


/& 

W*T 

aa 

as 

209 

a/o 


; ae 

&LK 



hhht 


as 

a// 


a? 

3LX 

aa 

a/a 


/A 

aa 

XHT 

Sex 

aa 

as 

2/3 

a/9 


^73 — 

tvxr 

aa 

as 

a/9 


89 _ 

at* 

aao 


/9 

30 

wxr 
acx I 

aa 

as 

2/7 

a/a 

n. ** 

y3l _ 

SHCO 



22 9 


3/ 

war 

aa 

/3 

220 


3a 




203 


33 




302 


— 




30/ 


3S 




300 


30 




239 


37 




20? 

attscxx/zvo 

ja 




206 

m? /c 4 ee 

39 




80S 

CG 68.00 tJS 

<90 




238 


TO _ 

REMARKS 


FROM 


REMARKS 


ASSEMBLY INFORMATION CHART 
I DESCRIPTION I 


l:lil?l. l !»lE!BaE331!BC3tillki^l 


TO 


REMARKS 


CLASS B RELEASE TDRR NO 


0 &/&T E 


n 



1020095 
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DOAor w 




93 

\ 

\ eefti'vsQ?. 


\ «%&>. 


t- 37 /nr .as 

AT/M 


y^vv//////// 
• y&?y'//////// 

. * /////, 

Vv*/ 'rAr/'.i 

X^/zH 






K6 43 *.« 





97 /«L*k* W «iX^if / /*r e * 

>3» /»? 233/** 9* 4 


©rt,- 


\ 'W* > 


STR/P. 25 &T/N 


Azores 

A FOR SYAF0OL5, FABR/CRr/OR AMD REQ'O TMTSTS 

s £<r A/o/ooeosa 

a. ASA/?* ./e S/ASH 3arCA6*M*C7ir*S FMR AAO/DOEO^ 

3. a/rrr jo&///<sm afr //o/ooaoea 

9. BOND US/NG TETRAHYDROFiJRAN 
*v/r// /o x f=> 0 £ yp/a/yc c/ac*r/oe 

S. M// -FC3/ 7-YRE F, /TOR* </*, GR*GF M , CZRSS /, Of/JTiSaW'/ ^ 

FOR F/A/& AACL 3 ARE ?//* FOR F//Y0 A/O. /4 At*S / p£ 

^ xeyp F/a/O /VO. a? **G FOR F/ND NO 30 /AH$ FOR F/ND NO 3i / 0 ANG 

7. <P0~O-^2S FOR F/aO /VO. /5 SAR'O S/2F &/32 , ARE 34 FOR F/AJtD 
AO. /€ SRA/O S/2F '/£, AIMS 34, FDR F/A/D AO. /? ORM/O S/2F 4*3 RMS SR 
SI M/L-1-33033, C/ASS I, CO/OR StRCAC, FOR F/A/O AO. 3 S/2F 

AO. ~^kj SO* r/AO MO € 3/3F AO. '/±, FOR F/A/O AO. A S/2E AO. ^ 

. i n (\isc* i po cm/TAprs 9 t mr*t i gr> mtru ptA/n 
//. NUMBERS PRECED/NG BALLOONS DENOTE QUANT/T/ES 
!Z. RENO YE CONN. HDMR SUPPLIED N/TH F/ND NO /8 £ REPLACE (/S/A/6 F/ND NO 3Z 


SHEET I OFZ \SHEET ZOFZ 
REV/S/ON STATUS OF SHEET 2 


£20095 
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&>*Ja*49Z& 


X# 3 / 'XX 3ip 

XXXa? 

3> N ^S3 «6> / 

a fit? / 
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K)$90*J 



\—JaA9PG 


^-joa/pew pacha 
£/ ro a/-62 _: 


(ZJ-LG/SOtZS 

JUMPER FROM! I.! 
€2 TO P /-69 


J2999GH—±. 

S5SA90MT3 


HBBh 


-SSSAAOF5 9 
-AAA S/DS 


.09H/G99 

5SSAOF5S 


<^D 

-SSS MOTS 4 
-£*/? S?o£ 


^ja99/GN 
| SSSNOFS3 


-S££ jVOTS 4 

-xaw> s/os 



SO t.JZ 
2 PLACES 


Cl 9 NSLSASPU PC* TJJRK ■-- 

* CHANGED PER TORA 07330 
OA4C~L~f- C H&U*~~ir A PPQf)/~ L~> 
A CHANGED PEA TDPA /O +S4L t 
OP CHK Q~C g AAH3 S/ Q.U* 

~UPGPAD£ TV C/. ASS A W/TH C//AWSS X 

0 pfp rz>pp /SSOO a, 

**dc#x//md^pp0of ' 


ASSEMBLY INFORMATION CHART 
I DESCRIPTION I 


REMARKS 

RUN NO. 

COLOR 

AWG 

FIND NO. 

RUN N 


2 

SLA 

22 

/2 

/44 


4 

3L/C 

~22~ 

/2 

949 


/ 

OPN 

“22“ 

// 

/4S 


3 

WHT/ASD 

22 , 

9 

/43 


S 

S/?N 

22 \ 
-1 

IO 

/42 


77 

WHT 

^5| 

93 

225 


78 

war 

~22~ i 

/3 

226 


9 

WHT 

22 

/■3 

227 


9 

WHT 

gg 

/ 3 

22 9 


/o 

WHT 


as 

2/5 


// 

3L9C 

29 

2/6 


/3 

22 

WHT 

3lh 

22 

as 

223 

224 

ATTACH SAWD 

J2 

war 

22 

25 

22/ 

9VO./7 t 3 

23 

3L9C 

222 

LG66.001.75 

20 

WHT 

22 

25 

205 


24 

SLA 

206 


/9 

25 

WHT 

9L9C 

22 

as 

20? 

209 


99 

WHT 

22 

as 

209 


26 

6LK 

2/0 

1 

/? 

WHT 


as 

an 


27 

3LK 

22 

2/2 


/6 

WHT 

22 


2/3 


29 

8 LAC 

as 

2/4 


95 

WHT 

22 

as 

2/9 


gg 

BLK 


220 


J4 

30 

WHT 

3C9C 

22 

as 

2/7 

2/9 

P ** 

2/ 

SHLO 

— 


229 

. 

3/ 

WHT 

22 

/3 

244 


TO 

REMARKS 


32 

33 

34 

35 

36 
3? 

ATTACH 59990 30 

NO. /6 i ZO 39 

C666.00tJS 40 

I 49 


_ ASSEMBLY INFORMATION CHART 

FROM DESCRIPTION 

REMARKS RUN NO. COLOR AWgIfiNO HO. RUN NQ.I 
~r 79 hVNT 22 /J 249 ~ 

so Iff *3° 

* 9 as / 

52 252 

53 2S3 

54 2S4 

ss ess 

56 esc 

5? 25? 

SO 259 

59 259 

60 260 

€/ 2.69 

62 262 

63 263 

69 264 

65 265 

66 266 

6? 26? 

' s& 265 

* 1 69 269 

?Q 270 

7/ 27/ 

?2 2?2 

?3 273 

?4 274 

?S 2?S 

76 276 

G 27? 

~ 7 27<y 

5! 279 

30 4 230 

Q/ WHT 22 93 23/ 

_ S99CO _ 230 % 

** /tU? ~ ?4C "" % 

/3? war 22 /3 94? 

/36 P/HF 22 93 740 

/26 WHT 22 93 949 

TTATH^JNn "* ZS /J /SO 

££:afc®iE_=_:zfc 

900.UU-.AS /39 „ HT ^ 

/O? SLAC _ /SO 

93S war ^ /ss 

906 sea _ /S6 

~ /3Q _9Q / . 

/os BLK 932 

/33 war /S9 

JG /o9 SCAT ** 960 




ASSEMBLY INFORMATION CHART 


FROM DESCRIPTION 


REMARKS 


TO 


REMARKS 




• # DENOTES ATTACH F/ND NO. It lGt.OOt.lt 
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.SOt./l - 
4 PLACES 


MARK .06 HIGH 
PER NO/0020IS 




* 


NOTES • 

/. SYMBOLS, FABRICATION AND REQD TESTS 

SEE NO1001031 

: C. MiL-I- 531 TYPE F, FORM U* GRADE 4 0.456 X 
CATEGORY X FOR FiNO NO. 9 AW6 / -»/4 

FOff F/A/0 N0.9AWG3MFOR Ft NO NO. 10 S/6 AN6. FOR FIND NO.13 01 ABB, FOR FIND NO. 14 10tA9S i 

_ _ 3. MARK .06 HIGH PER NO 1002023 

- 4. 30A/0 USING T£TRAHYDRO FURAN 

WITH tO % POLYY/NYL CHLOR/OE 
nr 5. MARK .12 HIGH PER NO10020>9 

«. OQ-fl-575 ^04 A^/A/tf NO. II BRAtO SHE t/2 A9Y6 94 

. 1*0* ^7 A/0 NO. H BRAtO SHE 21/32 AING 34 FOR FIND NO El 0/9699434 

— MIL-I-Z30S3 CLASS t COLON BLACK FOR FIND AJO. /S 

~ _ * SIZE AK>. 5/0 FOR FIND NO. IT SIZE NO. !/& t EOA-EJMG JStO.Bf SUE 2* 

- 6 mm twNftTFX 6F¥.imi rmm tm a, t m g tv* _ 

I]*L MNSCAPG. Ca/VTACZSSUPPt/EO M7M E/MO NO. X ~ 

4A NUMBERS PRECEDEARL BALLOONS GEMOTE QUANTITIES 
It REMOVE CONNECTOR HARDWARE SUPPLIED WITH FIND NO.I 

ANO REPLACE USING FJMC NO 27 ' 
































































ft t 9 t+ 1 * f7 


_ HEVISIOWS 

svm| DESCRIPTION 

- \cu t~ RELEASED VERTL 




SEE NOTE 5- 



- MARK.08 HIGH 
PER NO 1008019 


-SEE NOTE 9 


Wt6 f 

I0200MRCV ZZZ 
%l* «*»cr3 


p, I 


-SEE NOTE 9 


ID-ce i 7 .oo±. as u see note 4 


-SEE NOTE 4 


- SEE MOTE 4 



FOR INFORMATION ONLY 


CLASS B RELEASE TDRR NO. 




SM / \S//8\5//3 \SMF 
rev stints of sheets 



FOR SYMBOLS , FABRICATION AND REQO TESTS 
SEE NO 1008038 

MiL-I- 631 TYPE F, FORM U* GRADE 9. CLASS X 
CATE60RY I FOR F/MO NO. 6 AWG / */4 
FOR Ft NO N0.9 AWG 3/4 FOR FIND NO. 10 S/8 AWG 
MARK .08 HIGH PER NO 1008083 

BONO FIND NO. 3 A NO 4 USING TETRAHYDROFURAN 
WITH IOV* POLYVINYL CHLOR/OE 
MARK .18 HIGH PER NO1008019 
, QQ-B-S75 FOR FIND NO. II BRAID SI8E f/8 AIMS 34 
FOP FIND NO. IB BRAtO SIZE 81/38 AW6 30 
MIL-Z-8SOS3 CLASS / COLOR BLACK FOR FIND A/O. tS 
SIZE AtO. S/B FOR FIND NO. 17 SIZE NO. 1/8, FOR F/ND NO. Zf S/ZE % 

DEMOTES ATTACH F/A/D AtO. 5, LG 6.00 1 - 

; DISCARD CONTACTS ^SUFPL/ED Wt7H E/ND //O F 
l NUMBERS PRECED/A& BALLOONS DENOTE QUANTITIES 


* 0 8 SEE NOTE 7 

^ /oooa<?8-3s 
Z /OOQ843-3B 
486 /O/O 738-/ 

* OS SEE NOTE 7 

A 1000843 - 36 
£ °' 5 see NOTE t 

4 1000848- 34 
8 1000848-33 

* 4 ‘ 5 S££ NOTE 6 

* 4.5 SEE NOTE 6 

* 4.5 SEE NOTE 8 

* 4-5 SEE NOTE 8 

* t.S SEE NOTE 8 


4 \Z62S | 1014341- // 


/NSQIAT/ON S/EEY/NG 
FERRULE. ELEC CoND _ 

ferrule ELEC COND 

CONTACT, ELEC, R/A/ 
INSUL A T/ON. SLEE Y/MG _ 
' FERRULE. ELEC. COND 
' INSULATION , SLEEVIN6 
' FERRULE. ELEC. COND 
' FERRULE . ELEC. COND 

' WIRE, BRAID _ 

WIRE, BRAID 

' SLEEVING _ 

' SLEEYIN6 

" SLEEVING __ 

WIRE. ELEC _ . 


^MIL-W-l6B7a/4,e.az.wH7\ INI RE, ELEC 


* | U.Q )/FL-W-t€878/4,EZ.Z i BLK\ WIRE, EL EC 


$ DENOTES LENGTH IN FEE T 


tO 144 78-/3A 
' 10/4478-/3 
' /oocees-/ 

' '0/0641-8 _ 


BA NO MARKER, CABLE 
' BAND MARKER. CABLE 

" MOOD , CONN ECTOR - 

~ CONNEC TOR _ 


UNLESS OTHERWISE SRCOnCO 
- DIMENSIONS AM IN MCMCS 
TOLERANCES ON 

‘ FRACTIONS DECIMALS AR 

■ * *.03 * 


■ RAVTHCON CO 
I LCXRsKrrOM. MASS 


MANNED SPACECRAFT CENTER 


ft(biSrr‘ MKjC 

OJ^ /rt l lW M li d 


CABLE ASSEMBLY 

WI6 

£75 OPE RAT tOH CONSOLE 


1/0/4465 1 1080008 \ 


1020096 
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9600201 
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in 
in 
in 
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■ 
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■I 
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mil 
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HR 
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11 
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flimnsimii 


intiisimil 
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niwimii 
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NOTES 

/.POR SYMBOLS,** DP/CAT/ON AND REQD TESTS SEE ND/OOZOSZ 
3.MARK .13 H/QH PER ND/OOSO/9 

3. MAAK .O0H/GH PER ND/0OZ023 

4. BOND US/NC 7E7/MHY<DROPORN4 N/TH 
fOUL POLYVINYL CHLORIDE 

SLM/L-I-63/ TYPE F, FORM OB. GRADE m P CLABBI CATEGORY Z FOR P/ND NO.* 

SIZE ¥0.3, FOR P/NO HO. 9 AIMS 7/ft, FOP P/NO ¥0.6 ANS 3/6, POP P/HO HO. 7 _ 

AIMS 3/A, POP P/ND NO. 6 A NS / S*g } FOP P/ND AFX JO AMS ffo 
&M/L-I-£3QS3 CLASS / COLOR BLACP FOR F/ND NO. 3 S/ZE /VO.£, FOR F/ND 
N0./0 S/ZE NO. 7//A,FOR P/ND NO.//S/ZE NO* /3,FOP P/ND NO./3 S/ZE NO, 

S/S, FOR P/ND NO./3 S/ZE NO. 7/0 

7. Q0-B-S7E POR P/ND NO.MBRA/D S/ZE /&3NAW03*, POP P/ND NO. /STBRA/D 
S/ZE yOAWS 3+, POR P/NO NO./6 BRA/D S/ZB //ZAWG3*, POR P/ND NO./S 
BPA/D S/ZE Z//X P*A& B4 


Z a DISCARD CONTACTS SUPPLIED WITH FIND ¥0.1 

IQ. NUMBERS PRECEDING BALLOONS DENOTE QCAANfTY ~ -- 

//. REMOVE ClAMP/NG H0R7R. SUPPL/ED HVTM PANE A/0.9+ & REPLACE (/SMB P/ND NO J7 ZZZL- 


« 4 — 1.1 1 I t ." J - " f 1 —t — 4 . f 1 I —I—i—H—I—I. 

0 ✓ M 9.9 S 6 7 B 9 /0 ///&/3 M /S * /7 /B 
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MOTES 

/.FOR SYMBOLS, FA BR/CAT/OM AND REQD TESTS SEE ND/002Q32 

2. MARK .12 M/CM PER MD/0020/9 

3. MARK .OGM/GM PER MD/002023 

4. BOND F/ND MO. 2 AMD 3 OS/MG TETRAMYOROFURAN W/TM 
/0% POLYY/MYL CMLOR/DE 

5. MIL-1-63/ TYPE F, FORM C/6. GRADE a ,CLAS51 CATEGORY X FOR F/ND NO. 4 
SIZE NO. 3, FOR F/ND NO. 5 A MB 7/It t FOP FIND NO. 6 AMO 5/6, FOR Ft NO NO. 7 
AW6 3(4, FOR F/ND NO. 6 AMO life 

6JH/L-J-23QS3 CLASS / COLOR BLACK FOR F/MD MO. 3 S/ZE MO. 2, FOP F/MD 
M0./0 S/ZE MO. 7//t,FOR F/MD MO.//S/ZE MO. 1/2,FOR F/MD MO./2 S/ZE MO, 

S/a, FOR F/MD MO./3 S/ZE MO. 7/0 

7. QQ-B-E7S FOR F/MD MO.MBRA/D S/ZE /^/64AWG34, FOR F/MD MO. /S’BRA/D 
S/ZE 3/AAWG 34, FOR F/MD MO./6 BRA/D S/ZE //2AYYG34, FOR F/MD MO./7 
BRA/D S/ZE S//6AMG30, FOR F/MD MO. /B BRA/D S/ZE 2(/32A\MG30 

3.** ATTACH FIND NO. 20 LG 4.3D±.fZ 

a DISCARD CONTACTS SUPPLIED WITH FIND NO. / _ 

IQ. NUMBERS PRECEDING BALLOONS DENOTE QUAN/TT Z 


I I 1 I I - I- 


/o 


// 
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(3 
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FIND NO. 24 ON FIND NO. 23 LEADS AS REQUIRED 4 COYER 
CAPACITOR BODY USING FIND NQ2S, 3€ LONG. 

8. MIL-I-G3I, TYPE F, FORM Urn., GRADE «, CLASS I, CATEGORYJ 
COLOR BLUE , AWG SIZE NO. 24, FOR FIND 24 

9. AR DENOTES AS REQUIRED 

tO. MIL-I-631, TYPEF, FORK. Urn., GRADE m, CLASST, CATEGORYZ t 
A I NB SIZE NO. &, FOR FIND NO. 2E 



REV STATUS OF W/RERRAP 
PLATE REV 1 Ft RE WRAP REV 
I02QIS7 REV 4 1020163 REV A 
1020157 REVO 1020163 REV. S 


SECT/ON A-A 
16 PLACES 
SCALE Z/l 


I UNLESS OTHERWISE SPCC»«0 

- DIMENSIONS ARE M MCMU 
_ TOLERANCES ON 

TRACTIONS OCCMALS AR 

- ± *.03 * 

- 00 NOT SCALE THIS PR A WNS 
MATERIAL 


B /O20/62 _ 

10/4266 

1 0/4., 7 f _ 

/oeo/e/ _ 

/0 20/63 _ 

AR SEE NOTE /O 
AR SEE NOTE 8 
Q CSI3AKQ/QK 

16 /DOG 980 _ 

/ /0/406F- 3 

Z /0/406S-2 _ 

2 /OOCo 99Q-! _ 

AR NDIOQ2IQ7 _ 

IS /0/4096 _ 

/ / 0/4079 _ 

33 1014034 _ 

AR MIL S 40083,CLASS3/ 
16 MS35200-/4 
6 MS3 52 00-24 
126 MS3S338-79 

126 /OOG997 _ 

124 MS3S233 29 
!k> MS3S336-76 

/6 MS/S795-3Q3 
/6 MS 33233-/7 

124 /Q/42/Z _ 

I /0/4048-I _ 

I /Q/4Q2G _ 

/ ~/0/42S6 
/ /0/40/4-2 


RAYTHCON CO 
j ^^gUE XRMOTOPA. MA N> 

«»"«CT "0 M5-9- ■ 

* DRAWN 


LOGIC FLOW D/RGRAAO I KEF 

log/c flow d/a gram Leff 

LOG/C Floa 0/A GRAM fXZ 

LOG/C PLOW O/ACRAM) \P€! 

V//RE WRAP A CH CAROS WO 

SLEEV/NG \ 2S 

SLEEPING 14 4 

CAPACITOR 12 3 

WASHER SMOULDER NYLON 22 
MODULE, RES/STOP |<gV 

MODULE, RESISTOR 2C 

SCREW, CAPTIVE _ ’V9 

WIRE NO 24 AWG _] 

MODULE, DRIVER _ ~ 

MODULE. GATED FL/P FLOP _ 

MODULE, NOR _ \jA 

SEAUNGl RETAINING COMP 14 

SCREW. FLAT HO _ 

SCREW.FLAT NO _J/2 

WASHER. LOCK _ JJ_ 

WASHER, FLAT _ (0 

SCREW. RAN HO _ 9 

WASHER. LOCK _ §_ 

WASHER, FLAT _7 

SCREW. PAN HO _ 6 

5TANDQFF, PROGRAM _ 3 

PLATE ASSY 4_ 

COYER, COW A/ PLATE 3 

SUPPORT, FRAME 2 

FRAME / 


MANNED SPACECRAFT CENTER 

HOUSTON TEMAS_ 

LOGIC PLATE ASSY NO. I 

PROGRAMMER A NO MONITOR 


1 /02Q/5G 1 IO/4/S4 1^ 


I NASA APPROVAL 1 — 

Jant I - F 1020157 















APPLICATION 














mm 




-2-C±) 

-z-QD 


MARK . SO H/GH WHITE— 
SEE NOTE 3 


MFRS - 

CODE TOE NT 



0 - CLASS B RELEASED PER TDRR/it! 
. . CHANGED PER TDRR no HESS 
* O* J/'HW CH*G f C. AtPPO 


r ~2 


“1020158 REV ASST ' 


-MARK ./2 H/6H WHITE CHARACTERS 
SEE NOTE 3 



r— MARK.08 HIGH BLACK MODULE 
/ DESIGNATIONS IN POSITION SHOWN 
/ SEE NOTE 3 


-MARK APPLICABLE 5ER NO. 

./2 HIGH WHITE PER NOTES 3 36 


SEE NOTES-* 


>^J2tOZ 




MPRS A « l 

CODE IDENT \ II I I 


MK\MK VtK U IK VtK \MK \GE fSElAC\AC\l 


MARK APPLICABLE - 
SERHO. J2 HIGH 
BLK PER NOTES386 


MARK .08 HIGH BLACK 
SEE NOTE 3 


0-K 


'0_□ 


6£\ge\6E\G£[AC[AC\AC\AC\££\GE\*K\AC \G£ 


GElGEiGEjGElACjGEl 


• SEE NOTE 2 


JG t .O! 

43 PLACES 


09 T O/ 

86 PLACES 


FOR INFORMATION ONLY 

CLASS B RELEASE TDRR N0."*t* DATE Vm*/ 


i _m_n 

e ier* 


^20—(7a) \-i2-QP) 

MARKED GE MARKED AC 


^-a-Qa) 

MARKED MK 


/Q2Q/GO 
* 1020/59 


■ Wf RE WRAP MACH CARDS 

' LOGIC flow diagram 


NOTES 

/.NUMBERS PRECEDING BALLOONS DENOTE QUANTITY 

2 WIREWRAP PINO NO. 4 USING FIND NO. 20, USING 1020160 PER ND/00203/ 

3. MARK PER NO 1002019 

4. LOCATE 8 INSTALL FIND NO S PER KEY CODE MARKING USING DWG NO. 1014047 

5. ASSEMBLE FIND NO. /3 AND FIND NO /4 TO FIND NO. / USING FIND NO. IS 

6. MARK SERIAL NO. PER NO 1002023 

7. AFTER MACHINE WIREWRAPING PLATE INSTALL ONE 
OF F/ND NO. 2! BETWEEN P/NS 2A33-G 3 2A33-20, 

ONE OF FIND NO. 21 BETWEEN P/NS 2313 S A 23/3-20, 

ONE OF F/ND NO. 21 BETWEEN P/NS 2A/S-G A 2A/5-20, 

ONE OF F/ND NO. 2/ BETWEEN PINS 23/4-8 A 23/4 20, 

ONE OF FIND NO. 2/ BETWEEN P/NS 2A/2-9 A 2A/220, 

ONE OF FIND NO. 2/ BETWEEN P/NS 2A/S9 A 2A/S-20j 
ONE OF FIND NO. 2 / BETWEEN P/NS 23/4-3 A 23/4-20. 

/NS TALL W/TH M/NUS (-) ALWAYS ON P/N 20, INSTALL F/ND NO 24 BETWEEN PWS 28/5-6 3 28/6-5 SOLDER PER ANLS6872 
FfND NO 22 ON F/ND NO2/1MLEADS AS REQUIRED A COVER CAPACITOR 
BODY USING F/ND NO. 23 , .56 LG 3 COKER RESISTOR BOOT OSINS FIND NO. 25, . S6L6 
a mu -1-63/, TYPE F FORM U+. GRADE* CLASS I, CATEGORY I, COLOR BLUE, 

AWG SIZE 24 FOR F/HD NO. 22 
9.AR OENOTES AS REQUiREC 

to. NIL I tSIjrRE F. RXH U*,, GRADE CL, CLASS I CATERGORYI 

AWG SHE HO. 8 POP F/HD HO. 23, S AWG SUE NO/O FOR F/ND NO. 25 



SEE NOTE 7 


REV STATUS OF WIREWRAP 
~ PLA TE REV 1 W/fiemH> REV 
/C2Q/S8 REvA 1020/60 REV ~ 


SECT/ ON A’A 
/G PLACES 
SCALE 2// 


I UNLESS OTNENIMK SKCmtO 


AR SEE NOTE/O _ 

/ 1006730-39 

AR SEE NOTE /O 
AR SEE NOTE B 
7 CS/3AFO/OK 

AR N0/002/07 _ 

20 1014230 _ 

a /Q/4Q3G _ 

/2 /0/4034 _ 

2 1006993-/ _ 

AR M/C-5 -4QOQ 3 CL 3/ 
/G MS3520Q-/4 
G MS35200-24 
30 MS 35333-79 

90 /00699 7 _ 

a a MS35233- 29 

/G /OQ6 9QG _ 

/6 MS35333-73 
/6 MS/5795-3Q9 
/6 MS 35233-/7 

36 /0/42/2 _ 

/ /0/404S-/ _ 

/ /Q/4Q2G _ 

/ /Q/42SQ _ 

/ 10/4014 -2 _ 


| MYTHtON OQ 
j LXXSSIOTOM. 


StEEV/NG _ j 

RES/5 TOR, 2K, )MW, -t 2% 

SLEEK/MG _ 

SLEEK/NG _, 

CAPACITOR /UF, 35 V 

W/RE. NO. 24 AWG _ 

MODULEINTERFACE RCKR 

MODULE, DRIKER _ 

MODULE , NOR _ 

SCREW, CAPT/KE _ 

SEALING & RETAINING COMPOUND 

SC REN FLAT HD _ 

SCREW. FLAT HD _ 

WASHER.LOCK _ 

WASHER, FLAT 

SCREW, PAN HD _ 

WASHER, SHOULDERED, NYLON 

HASHER, LOCK . _ 

WASHER. FLAT _ 

SCREW. PAN HD _ 

STANDOFF PROGRAM 

PLATE ASSY _ 

COKER. CONN PLATE _ 

SUPPORT, FRAME _ 

FRAME _ 


MANNED SPACECRAFT CENTER 

HO USTON TP m _ 

LOGIC PLATE ASSY NO 2 

PROGRAMMER AND MONITOR 


| /Q2Q/S6 1 70/4/56 


mi J} VlM» I 


1020158 


smiCATION 


I SHEET 


































-2-® 

-z-QD 

-2-® 


MARK SO HIGH WHITE- 
SEE NOTE 3 


MFRS - 

CODE I DENT 



SYM_ DCtCWIPTIQW 

\ - CLASS 3 RELEASED PER T0RR/U1 
CH4NGED PER TORR HQ H299 


CAMMZ^C PCX TDRR^G II760 

PCJllfiS C/*C JCJ a 


m 


scr no. Li:r_ j- 


“»020I9§ REV ASSY “ 


-MARK /2 HIGH WHITE CHARACTERS 
SEE NOTE 3 


—MARK.09 HIGH BLACK MOOULE 
OES / G HA T/OHS IN POSITION SHOWN 
SEE NOTE 3 


-MARK APPLICABLE 5ER NO. 

12 HIGH WHITE PER NOTES 3 AG 


SEE NOTES- 


Cr-'TD 


NKIMK IMKUIK iM WKiGE )G£\AC\AC\/ 


MFRS -y 
CODE IOENT 


□ _ □ 


- SEE NOTE B 




MARK APPLICABLE- 
SEP NO. IE HIGH 
BLK PER NOTES3BG 


In _□ 

At 



.16 t .Of 
A3 PLACES 


FOR INFORMATION ONLY 

CLASS B RELEASE TDRR NO."'*? DATE V»«*/ 


-cn rra 


.09 Tor 

06 PLACES 


jh _n 

i 


NARK .08 HIGH BLACK 
SEE NOTE 3 


\-20-p9) \-/a-(7?) 

MARKED GE MARKED AC 


-a-® 


/oao/GQ 
I /Q2Q/S9 


WIRE WRAP MACH CARDS 

LOGIC FLOW DIAGRAM 


NOTES 

I. NUMBERS PRECEDING BALLOONS DENOTE QUANTITY 

a WIRE WRAP KIND NO. 4 USING FIND NO. ao, USING 1020160 PER NO 1002031 

3. MARK PER NO 1002019 

4. LOCATE & INSTALL FIND NO 5 PER KEY CODE MARKING USING DWG NO. 1014047 

5. ASSEMBLE FIND NO. /3 AND FIND NO. 14 TO FIND NO. i USING F ID NO. IS 

6. MARK SERIAL NO. PER ND I0080Z 3 

7. AFTER MACHINE W/REWRAPING PLATE, INSTALL ONE 
OF FIND NO. 8! BETWEEN PINS 2A33 G 3 2A33 2Q, 

ONE OF FIND NO. 21 BETWEEN PINS 2B/3S 3 2B/3-2Q, 

ONE OF FIND NO. 81 BETWEEN PiNS 8A/S-G & 2AIS-20, 

ONE OF FIND NO. 2! BETWEEN PINS 2BI4-3 3 2B/420, 

’ ONE OF FIND NO. 2! BETWEEN P/M$ 2AI2-9 3 2AI2 20, 

ONE OF FIND NO. 8! BETWEEN PINS 2A/S-3 & 2A/S-20j 

ONE OF FIND NO 8! BETWEEN PINS 2314-3 3 2B/4-PO. _ 

INSTALL W/TH MINUS (-) ALWAYS ON PIN 20, INSTALL ONE OF FINDN02* BETWEEN PINS 2BIS-6 & 2B&-5,,OFC OP FIND NO& BETWEEN P*MS 
2BJO-4&2B9-S A FINDNO.X> BETWEEN PWS2815-& A 28H-3, SOLDER Of 0*56822 RNDN022CNUNDMCX 2 1, 3 1426 LEADS AS REQLMRED^CDYBR CAPACITOR 
BODY USING FIND NO. 23, .SGLG.i COKER RESISTOR BODY USING FIND NO.ZS, . 5GL6 
a MU -1-63/, TYPE F t FORM Dm. GRADECLASS 1, CATEGORY I , COLOR BLUE, 

AWG SIZE 24 FOR F/ND NO. 22 
9.AR DENOTES AS REQUIRED 

tO. NIL-1-63/ TYPE F, RXH Uo., GRADE cl, CLASS T, CATERGORTI 

AWG SIZE NO.8 TOR P/NO NO. 23, 3 AWG SIZE NO-NO FOR FIND NO. 25 



SEE NOTE 7 


REV ST'TUS OF VYtRCWRAP 
PL ATE REV \WREWRM> REV ~ 
/C2CMS8 REvA foeCKGQ BFY - 
/Q 2 C* 56 R£ve /oea* 60 R£VA 


SECTION A'A 
/G PLACES 
SCALE ^// 


/ 1006750-36 

AR SEE NOTE/O 
2 IOOG7SO-39 
AR SEE NOTE fO 
AR SEE NOTE 3 
7 CS/3A F OIOK. 
AR NDIQQ2IQ7 

20 10/4230 _ 

9 101409G 

/8 10/4034 _ 

2 1006933-1 

AR M/C-S 40093 CL 
/6 MS3520Q-/4 
G MS352QO -24 
90 M S 3S3 33-79 

90 /006997 _ 

a a MS35233-29 

/G /OOG93G _ 

/G MS35333- 79 
IG MS/S79S-3Q3 
IG MS3S233-I7 

39 /Q/42/2 _ 

/ /Q/404S-! 

/ /Q/4Q2G _ 

/ /Q/42S3 _ 

/ /014014 2 _ 


_ RESISTOR. /• SK t '/4W±2% 

sleeving ___ 

_ RESISTOR, 2*, 74*. ±2%> 

_ SLEEKING _ 

_ SLEEKING _ 

_ CAPACITOR fUF\ 35 K 

_ WIRE, NO. 24 AWG _ 

_ MODULE ^ INTERFACE RCK# 

_ MODULE, DRIKER _ 

_ MODULE . NOR _ 

SCREW, CAPT/KE _ 

37 SEALING & RETAINING CofpoonD 

_ SCREW FLAT HD _ 

_ SCREW. FLAT HD _ 

_ WASHER. LOCK _ 

_ WASHER , FLAT _ ■ 

SCREW, PAN HD _ 

_ WASHER, SHOULDERED. NVLQN 

_ WASHER. LOCK _ 

_ WASHER. FLAT _ 

_ SCREW. PAN HD _ 

STANDOFF PROGRAM 

_ PLATE ASSY _ 

_ COVER. CONN PLATE _ 

_ SUPPORT. FRAME _ 

FRAME ___ 


MANNED SPACECRAFT CENTER 


LOGIC PLATE ASSY NO. 2 

PROGRAMMER AND MONITOR 


| /Q2Q/5G \/Q 14156 




1020158 





















-2~0 

- 2 - 0 ) 

- 2-0 


MARK . 50 HIGH WHITE- 
SEE NOTES . 


MFRS - 

COOS TOE NT 


8 84 ±.06 — 
- SOOt.06 



_ wtriamwa 

gYI<| DESCRIPTION DATI VffcOVfP 

~ CLASS 3 RELEASED PER TORR/Uvj | 


r~2 


1020158 REV ASSY" 


-MARK J2 HIGH WRITE CHARACTERS 
SEE NOTE 3 



- MARK.08 HIGH BLACK MOOULE 
DESIGNATIONS IN POSITION SHOWN 
SEE NOTE 3 


-MARK APPLICABLE SER NO. 

.12 HIGH WHITE PER NOTES 3 AG 


CT"□ 


UK {UK WK ]MK \MK ]MK \G€ iGElAC \AC [ACiACil 




o-r-a 


m_□ 

♦ 


MFRS —y 
CODE IDENT 


SEE NOTE 4 - 


MARK APPLICABLE - 
SER NO. J2 H/GH 
3LK PER N0TES3&6 


MARK .08 HIGH BLACK 
SEE NOTE 3 


NOTES 

/NUMBERS PRECEDING BALLOONS DENOTE QUANTITY 

2. WIREWRAP FIND NO. 4 USING FIND NO. 20, USING 1020160 PER ND1002031 

3. MARK PER ND1002013 

4. LOCATE & INSTALL FIND NO S PER KEY CODE MARKING USING DWG NO. 10/4047 

5. ASSEMBLE FIND NO. 13 AND F/ND NO. !4 TO FIND NO. / USING FIND NO. IS 

6. MARK SERIAL NO. PER ND 1002023 

7. AFTER MACHINE W/REWRAR/NG PLATE, INSTALL ONE 
OF FIND NO. 2/ BETWEEN PINS 2A33 ~G £ 2A33-20, 

ONE OF FIND NO. 2 / BETWEEN PINS 2B/3S & 28/3-20, 

ONE OF FIND NO. 2! BETWEEN PINS 2A/S-6 & 2A/5~20 J 
ONE OF FIND NO. 2/ BETWEEN PINS 2BI4-B & 28/4-20, 

- ONE OF F/ND NO. E! BETWEEN PINS 2A/2 -9 & 2 A12-20, 

ONE OF F/ND NO. 2l BETWEEN P/NS 2A/S-3 8 2A/S~20j 
ONE OF FIND NO. 2/ BETWEEN PINS 2B/4-3 8 EB/4-20j 
, INSTALL WITH MINUS(-) ALWAYS ON PIN 20. SOLDER PER MIL-S-6872 

F/ND NO. 22 ON FIND NO. 2! LEADS AS REQUIRED & COKER CAPACITOR 
BODY USING F/ND NO. 23, .SG LG 

3 M/L -1-63/, TYPE F FORM Um. GRADE* CLASS I, CATEGORY 2 , COLOR BLUE , 

AWG SIZE 24 FOR F/ND NO. 22, AWG SIZE NO. 3 FOR FIND NO 23 

BAR DENOTES AS REQUIRED 


s£\se\ge\6E]AC\ac \ac\ac\se\gewk\ac\ge 




- SEE NOTE 2 


.16 t .Ol 
43 PLACES 


.09 ±.Ot 
36 PLACES 


FOR INFORMATION ONLY 

CLASS B RELEASE TDRR NO."*v? DATE 


i_m_□ 

q pgr >4 


\-20-O9) /?—( 7 F) ^—a—Qa) 

MARKED GE MARKED AC MARKED MK 


1020160 
* /Q2Q/S9 


W/RE WRAP MACH. CARDS 
LOGIC FLOW DIAGRAM 



SEE NOTE 7 


SECTION A-A 
/G PLACES 
SCALE 2// 


AR\SEE NOTE 9 

SLEEKING 

23 

AR 

SEE NOTE B 

SLEEKING 

22 

7 

CS13 A F 0/0 K 

CAPACITOR /UF, 35 V 

2 / 

~AR 

ND/002/07 

WIRE. NO. 24 AWG 

20 

20 

1014230 

MODULE.INTERFACE RCKR 

19 

a 

1014096 

MODULE, DRIVER 

13 

~/2 

/0/4034 

MODULE. NOR 

>7 

2 

1006938-1 

SCREW, CAPTIVE 

16 

AR 

M/L-S -4003 3 CL 3/ 

SEALING A RETAINING COPPOUNL 

15 

/6 

MS35200-/4 

SCREW. FLAT HD 

14 

6 

MS35200-24 

SCREW ; FLAT HD 

13 

90 MS 35338-79 

WASHER.LOCK 

' 12 

90 1006997 

WASHER. FLAT 

“ // 

83 MS35233-29 

SCREW. PAN HD 

' /O 

/6 

/006986 

WASHER, SHOULDERED. NYLON 

"9~ 

/G 

MS35333-78 

WASHER, LOCK 

'T 

~!G 

MS15795-303 

WASHER. FLAT 

7 

/6 

MS 3 5233-/7 

SCREW PAN HD 

6 

88 

70/42/2 

STANDOFF PROGRAM 

‘ S' 

/ 

70/4043-/ 

/KATE ASSY 

4 


1014026 
' 1014 2 S3 
~ 10/4014-2 


| mVTHtON CO I 
lUXINdTON, 


n A2^7l/M4t\ 


COKER. CONN PLATE 
' SUPPORT. FRAME 
' FRAME _ 


MANNED SPACECRAFT CENTER 
_ wbuwow. row 

LOGIC PLATE ASSY NO. 2 

PROGRAMMER AND MONITOR 


*020158 










































